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Program Ustings In The Transactor 



All programs listed m The Transactor will appear as th*^ would on your saeen in Upper/Lower c^ 

mode. TuddfifyiwgpoteniiaUharaciern>ix-ups,zerc>eswUI appear asUaridlhPJprtPr-c^'will of courw 
be jn ower ca^, SecondJv. Ihe lower case L (TJ has a flar lop as opposed to the number } which has an 
angled top 

Many proErams will contain reverse video characters that represem cursor inL^vements. c^Jours or 

hJirior^refeieil ''^^ ^'^ ^'''"^'' ^^^^^ ^^ ""^^ ^^"^^"^ ^^^^ ^" ^°^^ ^'''^^' ^^ ^^^'"'* ''^^^ 

Occ^ionally pit^ranui w»ll toniairi lines ihn show consecutive spaces. Often the numbfr nf spaces you 
iri^-rt will not t>e crticai to coirecl operation of Ihe progran. When jt ,s, the required number of spaces 
wA\ he sbown. For example: ^ 



print" 



Nusli right- - would be shown as- pnm" [space 1(1] fin <ih righf 



CiirMff Characlera For PET / CBM / VIC / M 
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Colour Chararlt^rH For Vir / A4 
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The Transactor - Reflecting 

A year has passed smce The Transactor was resurrected 
from eternal dismallness- . . wait a minute - a whole year? 
Sure doesn't seem like it! Bui when I look a look back at the 
events that tiave catapulted me into Ihe publishing business 
and changed ihe shape of The Transactor permanently. I 
realized that a year is only enough time to collect your gear - 

the tme climb lies ahead! 

When we began the new format, our direction was based on 
a number of philosophies that have generated a lol of mixed 
responses over the year, h started with our commitment to 
avoid turning into just another magazine. In some respects 
we've suffered Irom our "lefl wmg" approach. It lakes time 
to gel used to something different. But we still believe that 
the road we chose was the best, even though il may not 
have been the shortest route. L^fs get specific. 

The first thing many notice is Ihe paper used to prini the 
magazine - flat finish as opposed to glossy. Although glare is 
virtually ehminated using flat finish paper, the weight is 
about \^% heavier. As the namber of pages goes up, so does 
postage. However, we thmk the extra is wonti it. Further, 
nearly every page is characterized by 'Svhile space", an 
ingredient which we feel makes text appear less arrogant 
and intimidating. MosI mags won't consider this. It means 
they can't cram as much onto a page so they end up paying 
writers for more pages, and they need to use more paper, 
I've been lold by others in the industry' that The Transactor 
won't make il with this approach. 1 hope they're wrong. 

Starling from the front, the next trail several readers notice 
is the absence of a "lelters To The Editor" or "Questions 
ond Answers" section. Well, they are there. . , just not as 
apparent. How many reader responses have you read that 
seemed somewhat less than a genuine diiswer? Many of the 
letters weVc received have been answered, but indirectly. 
By taking a simple problem and elaborating means we can 
answer questions more thoroughly and eliminate any room 
for doubt and new questions on the same subject. Covering 
all of the possibilities is a philosophy we won't compromise. 

Next is the Bits and Pieces section, my personal favourite. 
When 1 can see light at both ends of a paragraph. I just can't 
help- but read h. So w^hen I gel my hands on a '^ line 
program, I can't resist publishing it. In fact, this section is 



probably the most popular part of the magazine. Some say 
they read even the parts that don't apply to them because il 
usually takes less than 5 minutes to assimilate each item. 
We believe that if we can help you gtt the most out of your 
computer in the least amount of time, your enthusiasm will 
not be Ihreatened by Ihe dreaded "this is gonna fake 
forever" syndrome. Are we delivering? 

T^en therp's ihp ad section, prohably the most controversial 
philosophy of all. Why do we put every ad dt ihe back? 
Several reasons. First ol all il means that articles can be 
puhli'ihed without tteing interrupted by ads. Secondly it 
means ads can be prijited willi no ijiterruption^ from artic- 
les. Often I pick up a magazine just to look at the ads. Ads 
are important. The market information they contain is 
Invaluable. So why does h get scattered all over the place? 
This way you can start from the back to read ads, or Ihe front 
to read articles. The advertiser benefits ton. Reading all the 
ads at once effects a more complete piclure of the market, 
and an educated buyer is, in my opinion^ the most valuable 
customer. Addiliorally. grouping ads means that at some 
later dale a panicutar ad can t>e found quickly lalher than 
paging through reams of meddley. AH our readers seem to 
like the idea, and so far, our advertisers do too. In fact, we 
anticipate that advertisers will soon prefer being placed 
closer to the back than the front. 

Over the next 12 months new changes are firmly in our 
plans: Our new Canadian and US distributors should help 
boost circulation: A full-time Art Director will be responsi- 
ble for addlnt! more colour and illuslralions; Slitl tnure staff 
means our frequency will improve, hopefully to once a 
month in 1984. Aside from the magazine, Transactor Publi- 
calions Ltd. is already negotiatins several paperbacks. Long 
term plans include a multi-user bulletin board service, 
offered free to subscribers 

There's nothing as constant as change. , . but. ijnlil next 
issue, I remain. 




Karl/H. Hildon 

Editor. The Transactor 
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News BRK 



Volume 1 BytesTheDusl 

Since 1978, The rransaclor, Commodore's lirsl in-house 
publication, has seen it's drfitles reprinted in four different 
languages in 7 countries and nearly a dozen other publica- 
tions. A loi has Iranspired since "tine beginning of lime", but 
regr^iably. the first volume of The Transactor is no longer 
available. Lack of demand and the respective age of the 
material just does not warrant any more reprints. Unfortu- 
nate loo, because v-itfi it ^oes an era that saw the beginning 
of Ihe microcomputer age as wc know it - an age where 
"state-oMhe-arl" meant having a second cassette deck. 

If you have ordered and paid for Volume 1, and have not 
received it. please don't panic. With the exlra money, unless 
you object we'll extend your subscription by 4 issues. 

Volume 2 Transactors will be available while supplies last, 
but tike Volume 1 , it loo is rapidly becoming prehistonc and 
it's doubtful it will see a printing press again. To alleviate 
that "tiDsh, I've missed so much.." feeling that a lot you may 
be experiencing, many of the concepts covered m Volumes 
I & 2 will be reviewed in future issues of The Transactor, 
with updates for the new generation micros. 



The Best of The Transactor Volume 3 is still quite current 
and will remain available until demand drops. Contained 
here are tutorial articles on the User Port (wtiich has man- 
aged to stay consistent through the generations), the IEEE 
Port, and about 40 pages of VIC 20 material. 

For the "complete set" minded, and in keeping with tradi- 
tion, all issues of Volume 4 can still be obtained (see page 2 
for details). 



Gov't Promoting Software Industry 

The Government of Ontario, through the Minislr>r of Indus- 
try and Trade, is anxious to pro]»ute the software industr>' in 
this province. Both theoffice of Procurement Policy and the 
Innovation & Product Uevelopmenl Branch of tfiis Ministry 
are working in various ways lo stuiiulaie Its growth. 

The Office of Procurement Policy advises businesses in 
Canada, wherever possible, to buy Canadian, and keeps 
itself informed about manufacturers and suppliers of various 
goods and services, and potential cusfomers 
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Recently the Innovation & Product Development Branch 
has taken a special interest in the software industry in 
Ontario, it has begun lo create a comprehensive resource 

list of all businesses active in software. The terms of refer- 
ence are fairly broad. They are interested in all types of 
software, including programmed firmware. Micro, mini, and 
mainframe computers are areas of interest, as well an proc- 
essors and controllers, such as those used in the automotive 

and microwave oven industries. The list will contain pro- 
ducers, importers, wholesalers, retailers, and lessors of 
software products. 

The Ministry' wants to hear from all sectors of the software 
industry, to learn what the status is, and how companies are 
faring. It is hoped that the survey will also bring out the 

putftitidls. so that informed recommendations can be made 
on what more can be done to promote groA^th. The survey 

team is particularly concerned that there are many small 

businesses which they will have a hard time reaching. They 
are asking all interested parties to contact them for further 
information. Call or write: 

Mr.J.W.Vraets 

Ministry of Industry and Trade 
Technology Development Section 
Innovation & Product Development Branch 

you Bay Street Hearst Block, Room 6^2 A 

Toronto, Ojilario 

M7A2E4 4169650157 



Events 

York Public Library Eventfl 

1/Kjking for a course in microcomputers? York Public li- 
brary has become a veritable resource center for micro users 
in the Toronto area, !n addition lo their complete collection 
of honks and maflazines. York is continually presenting 
in-depUi courses iit Basic, machine language and other 
aspects. For more information contact: 

York Public Library 

1745 E^linton Avenue West 

Toronto, Ontario 

M6E2H4 416 781 5208 



Toronto CES 

Hunter Nichols Ltd. is pleased to announce the 8lh annual 
Consumer Electronics Show, to l>e held at the International 
Centre in Toronto, July 24lh to 26th, 1983. 



Open lo trade and related industries only, CES "83 will 

feature exhibits and displays by over 200 participating 
companies representing more than 500 brand names. 

The industry is invited to see major brand names such as 
Sharp, Commodore, K-Tel, Matte!, Coleco, Atari, Tusliiba, 
Alpmc, Yamaha, Bose. Casio, and several others. For more 
info: 

GailS Park 

Consumer Electronics Sales Dept, 

2282 Queen Street East 

Toronto, Ontario 

M4EIG6 41669()%66 



Ontario Computer Day Camps 

Microplace Inc. is a Canadian owned and operated company 
established by a group of parents whose bat^kground in- 
cludes education, micro technology and communications. It 
was created specifically to prepare organizations, adults and 
children for the world of microcomputers. 

The summer of '83 promises to be one of the most exciting 
ever. Micro technology' is quickly t^ecomlng a part of every- 
day life. Those who will be most affected are the nations 
youth. Microplacc is offering courses in levels from BE?gin- 
ner through Intermediate and Enriched in 24 locations 
across Ontario. The day courses are aimed at the 10-17 year 
age group with adult classes in the evenings. 

The courses will use a Commodore 64 or Apple lie computer 
according to preference. Each 14 hour course is $85 with 
additional hours available on weekends. For more: 

Microplace Inc. 
pa Box 162 

Oshawa, Ontario 

L1117LI 

(toll free) 1800 263 3727 

(in Oshawa) 571 2837 



4th Annual Pacific Coast Computer Fair 

The Pacific Coast Computer Fair Association (P.C.C.F.A), a 
non-profit organization, is preseniini? their 4lh annual com- 
puter fair at the Robson Square Media Center in Vancouver, 
B,C.Show dates are Saturday iindSnnday, September 1 7th 
and ISthbeiweenthehoursof 10:00 am and 6:00pm both 
days. 



TtM TmifQCtor 



July If as 




Events scheduled are User Group displays. Commercial 
Exhibits, Workahops. plus a lull sidle uf speakers. The 
theme of this year's fair is 'Computers - The Machine of the 

Future Today/' Need more? Contact: 

Penny Gross 
P,C.C.F.A. 

4100 Si. Georges Avenue 
NorJh Vancouver, B.C. 
V7MW8 604 585 1224 



Software News 

80 CoJunuis For Your C64 

RTC is about to release "Color 80^' - software that turns your 
40 Cohimn Commodore B-J into an 80 Column. The utility 
redehnes each character to half its normal width and uses 
the hi-res screen capabilities to display rhem. Full screen 
editing is not affected and no Basic memory space is con- 
sumed. The price? Just 5:^4.95 in Canada, $29.95 in the US. 
For more call: 



Richvale Telecommunications 
10610 Bayview Avenue 
Richmond Hill. Ontario 
L4C3N8 4168844165 



6 Times Faster Cassette Opemtinfi 

The Arroin from Skyles Electric Works is an inexpensive 
plug-in module for the VIC 20 or Commodore 64 that can 
increase (he speed of cas^elte tape operations by 6 to 7 
times- The package includes a machine language monitor 
and a complete set of text editing commands such as Search 
& Replace, Aulu line iiumberint^, multiple line Delete, and a 
Hex/ Decimal converter. There is also an Append command 
and a high-speed tape positioning command that allows 
one to advance the tape by 16,000 byte intervals usmg the 
Fast-Forward button on the cassette deck. Price: $49.95 US. 

A second version of Arrow comes with a built-in Assembler 
utility that works with disk or tape. Price is $89.95 US. For 
information call: 

Skyles Electric Works 
23IESoiith Whitman Road 
Mountain View, CA 
94041 115965 1735 



Busiwriter And Busicalc 

Busiwriter. also from Skyles Electric, is an inexpensive word 
processor for the Commodore 64. Features include 20 pdges 
Of text space, an enormous number of editing commands 
(with an interesting set of special characters to indicate text 
handling - Ed.) and is compatible with Commudorc 151 5 & 
1525 printers, Epson, Qume, Diablo. NEC, C Itoh (pro- 
nounced See Eutow for those as slumped as 1 was - td.). 
Starwriter, Prownter, Okidala, Microline, Gemini-IO, and 
0ltiers.OnlyS99.0UUS. 

Busicalc is an electronic spread sheet program thai comes in 
lour inexpensive versions. US prices are S49 for the VIC 20, 

$69forllieG4.$79for40ColumnPET/CBMsandS89forS0 
Column machines. Call Sk>les Electric Works (abtive) for 
more details. 

WordCrafl Receives ICP's Million Dollar Award 

Dalaview, a Colchester, England, based software pubiisher, 
and Peter Dowson, author of WordCraft, liis just been 
presented with the software industry's most coveted award 
- The ICP Mlllk)n Dollar Award for achieving IS million 
dollars total sales of WordCraft. one of the earliest avdilable 
wordprocessmg programs for Commodore equipment. 

The Million Dollar Awards were originated in 1972 by Larry 
Welke, president of International Computer Program Inc. 
The 1 983 ceremonies were held in Scotlsdale, Arizona, and 
at the Savoy in London. England. 

Dataview celebrated the event by releasing a new and more 
powerful version of WordCraft. New features include a 
calculator facility, optional password security on disk files, 
additional modem support for modems other than rhpROlO 
IEEE model, a parallel printer interface from the User Port, a 
"template" function to select fill file data based on specified 
criteria, and compatibility with alien files produced by olhpr 
programs. More detailed manuals have dlsu been ddded. 

Europe: N.America 

Dataview Cimarron 

Portreeves House, East Bay. 21 5S Hathaway Street 

Colchester. Essex. CO 1 2XB Santa Ana. CA. 
tel:(O206) 869414 92705 714 662 2801 



DTL'-Basic Compilers New Versioua 

Dataview has also just released the LJTL-BaMc Compiler for 
the Commodore 64 and the new third gtiierdtion Commo- 
dore machines. Contact Dataview or Cimarron. 
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Waterloo Basic For The VIC 20 



Stock Helper For The Cfi4 



Waterloo Computing Systems, in associalion with the Uni- 
versUy of Waterloo (Onlaiio. Canada), have made Slmclured 
Basic possible on the VIC 20. This extension to Commodore 
Basic offers the programmer IK THtN ELSE, DO WHILE, 
and REPEAT UNTIL capabilities as well as extra long varia- 
ble names, ,. up to 31 characters wilhout ambiguity! Availa- 
ble now, no word on price. For details see your Commodore 
dealCT or call: 

Waterloo Computing Systems 
1 58 UEiiversily Avenue West 
Waterloo, Ontario 
N2L3E9 519885 1211 



Business Pack For The VIC 20/C64 

Superbyte Software has announced The release oJ their 
Business Pack for the Commodore 64 and VIC 20 (8K) 
computers. Cunibiued willuji the package are the most 
widely used and popular business utility programs includ- 
ing- 

•The Accountant - General Ledger, income Statement 
and Balance Sheet 

• A/R and A/P - Journal for cdirent and paid accounts 

• The Editor- Full feature word processor 

• Spread Sheet Calc-Complete spread sheet/calculating 
prc^ram 

• Basiness Inventory 

• Checkhwk Mate - Checkbook maintenance and writer 
■ The Mailman - Address file with sorting 

• Plus 6 Utility Programs - Profit Margin Calculator. 
Business Calendar A Data Base, Program Evaluation 
Review Technique (PERT), Linear Regression Analysis, 
Depreciation, and Amortization programs 

The package has lull printer capabilities and Lomes com- 
plete with a detailed reference manual including program 
examples and a hard hound binder. Programming assist- 
ance in utilizing the software in also offered during specified 
hours. Introductory price for the entire package is $100.00 
US, Call: 

Super byte Software 

2ChipleyRun 

West Berlin. NJ 

08091 609 3463063 



(Mjat^reeable software has released Stock f lelper, a program 
writtcnbyawcckend investor lor weekend investors to help 

keep tabs on the ups and downs of the stock market. 

Stock Helper allows you to maintain a history of market 
prices, trends and indicators, display charts and graphs, and 
calculate moving a^'erages over a 52 week period. Other 
features include input templates, choice of price form (deci- 
mals, fractions, or eights), sorting by name or market, and 
will accommodate stuck splits and name or syniLwl dianges, 
but refrains Irom giving you advice. 

A version for the VIC 20 \s planned for late summer. CG4 
version is available now for 331.25 US. or $38.50 Cdn 
including s^h. Call or write: 

(M)agrccablc Software Inc. 
5925 Magnolia Lane 
Plymouth, MN 
55442 612 5531108 



Hardware News 

Choosing A New Printer? 

You owe it to yourself to see the largest selection of com- 
puter printers available under one roof at Guardian Data 
Products Inc. We offer a large and comprehensive stock of 
matrix, letter quality and line printers of all shapes, speeds, 
and prices. We also fllve you the technical assistance re- 
quired to make them work with yoyr computer. Lines 
include: 



Mannesman Tally 

Okldata 

FlOPrintmaster 

Centronics 

Daisvwriter 



Epson 

Gemini 

Prowriler 

Smith Corona TP-1 

Diatdo 630 



All equipment is fully warranted in Canada and leasing 
terms are available. 

Guardian Data Products 
4699 KeeleStreet. Unit 15 
Toronto, Ontario 
M3J2N8 4166654620 
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Auto Clock For VIC 20/C64 

The Auto Clock is an inrelligent real time controller for the 
VIC 20 or C64. The firsl thing the Auto Clock software does 
is set the internal dock of the VIC 20/C64 lo the correct 
lime. The computer can now (urn ifself on and off (thus, 
olher devices as well) under program control. 

In addition, there is 2K of CMOS RAM powered continu- 
ously by an on-board lithium battery. Using Ihis, a ^'snap- 
-sho!" can be taken of any part of the VIC 20/C64'y Internal 
memory. Once done, the Auto Clock can power-down ihe 
computer and automatically restore that part of memory 
upon the next pov.cr-up. The snap-sliol could even be a 
menu driver that would subsequently toad another (larger) 
program from disk. Vinuafly an unlimited number of func- 
tions can be performed entirely wiilnjui hujuaji interven- 
tion. 

The unit p[ugE. into the rear cartridge slot and comes with a 
90 day parts and labour guarantee. Other features include 
an alarm, automatic hme/date display a^>'\^'hprp on the 
screen, and a complete manual with iiitiiiur\ maps' Price is 
$129.95 US, For more: 

Progressive Peripherals & Software 
fc340 West Mississippi Avenue 

Lakewood, CO 

80226 303 7781312 



Starlightcr Stage Lighting CoiilroUer 

Also from Pregressive Peripherals rnmes the Starlighter; a 
highly sophi,siicated. computer assistwl (\'1C 20) phase con- 
trol system for stage lighting equipment. With more features 
than physically possible on ordinary manual lighting con- 
trollers, it is still within reach of todays performing artists. 

The control program is contained entirely in ROM, ehminat- 
ing the need for tape or disk units lu begin lighting control. 
The unit can control up lo 32 channds and has up to 1 20 
combinations or "scenes" on line simultaneously: 80 pre- 
-programmcd in ROM and room for 40 more that can be 
programmed by the user. These can be stored on tape or 

disk for later recall. 

Other features include fading of individual channels or 
entire scenes, manua! or automatic scene sequencing, a ten 
scene chaser program, and sofstan control which briefly 
pre-warms lamp filaments before allowing them to go to full 
brightness, thus greatly enhancing bulb life. A full colour 
video display provide?, graphic itpreseat^lion of all activity. 



The Starlighter is compatible with single phase, split-phase, 
and three phase AC tine frequencies, and virtually all 
dimmer packs commercially available. Custom cables are 
available for special orders and custom PROMS caji be 
programmed to suit unique applications. The Starlighter 
controller is $995 US plus cables and adaptors. Kor informa- 
tion, call or write Progresave Peripheral & Software above. 



R6511Q Single Board Computer 

This new single board computer uses the recently an- 
nounced R65I1Q microprocessor from Rockwell hjterna- 
tional. It uses an enhanced version of the standard 6502 
instruction set ajid has an on-chip clock, asynchronous 
serial port, event counter, timer, 192 bytes of RAM and other 
features. 

The basic configuration of the CmC SBCG51 1 includes the 
R65 n CPU. power supply, address decoders, 1 .8-132 MHz 
crystal, serial port operation lo 19200 baud, an 8 position 
CPU readable DIP switch, expansion ports and sockets for 
2K of RAM and up to 8K of ROM. 

Options include: an IEEE-489 (GPIB) inlerface; an RS-232 
intertace case; power pack; development board with moni- 
tor, trace, disassemble, etc.; assembler: digital and analog 
interfaces. 




The basic board requires 9 to 12 volts AC or DC at 300 
milliamps for power. Price is 518[).00 US with substantial 
OEM discounts. Contact: 

Joanne Akin 

Connecticut microcomputer 

36 Del Mar Drive 

Brookfield, CT 

0681)4 203 775 4595 
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lEEE-488 Digital Out^jut Module 



free catalog. Request catalog *83l} 



Also from CmC is the BUSSter B64. Tlie 664 is a 64 channel 

digildl ouiput module that^ compatible witti any computer 
that has an lEEE-ISS bus (either built-in or added on). It 
accepts commands from the host computer through it's 
IEEE pan, d[id dclivdtt^s 1 lu 64 diyital TTL IJEies thai can be 
used to control non-standard penpherah. thus increasing 
Ihe computers' interfacing capabilities. Easily programmed 
in BASIC The standard version of the BG4 is S495 US- 
incUding case and power supply. For more detail, contact 
Joanne Akin above. 



C64 Motherboard Expander & E-P ROM Carriers 

The RTC C64 Motherboard is ideal for C64 users with more 
cartidges than expansion slot?;. Ot cDurse, there's only I 
expansion slot bul wilh tliii b<jard up to 4 cartridges can be 
inserted. Four toggle switches allow easy selection of de- 
sired cartridge arid reduce rnnnedor rnntact wear. Coming 
soon for itie VIC 20. Price is 579,95 Cdii, 

The R-P ROM Carrier for the Commodore 64 can accnmmo- 
date ROMs, PROMs. ur EPROMs m 2K, 4K or 8K si^es. Great 
for housing Basic extension utilities, game ROMs, and soft- 
ware protection ROMs. Price: S6.95 Cdn, with protective 
shell. $9.95. 

Richvale Telecommimirations 

10610 Bav\"iew Avenue 
Richmond Hill Ontario 
L4C3N8- 4168844165 



Electronic Specialists 

171 Soulh Main Street, PO Box 389 

[Maiick. MA 

01760 617 655 1532 



New Printers For VIC 20/C64 

Both of the new printers from CardCo Inc. come complete 
with the well proven "card/print" interface installed inter- 
nally, and should be available by late summer from selected 
computer dealers that canf> the CardCo product line. 

The ^'Cardprinter/LQl " Is a letter quality daisy wheel Ihal 
prints at 14 CPS in either red or black. Features include 

bold, shadow, or underline print in normal or proponional 

modes of 10, 12, or 1 5 CPI. Suggested retail will be S599.95 
US, and options will include a tractor feeder lor $149,95, a 

cut sheet feeder with 200 sheet capacity for $199.95. and a 
keyboard lor direct printing for SI 99.95. 

The ^"Cardprinter/DM 1 " is a small dot matrix impact printer 
that will print 40 columns of text on standard 3 inch adding 
machine roll paper. The printer will feature a prim speed of 
50 CPS. f jll Commodore graphics, full high-res dot address- 
able grdjjhici, dLid printing in either red or black through 
software control Su^ested retail will be S149-95 US. For 
further info; 

CardCo Inc. 

3i:? Maihewson Avenue 

Wichita, Kansas 

67214 31G 267 6525 



l^odem Prof pction 



Electronic Specialists' expanding produci line now includes 
Modem protection. Kleen l.ine^pnirily models are availabel 
for standard 4 pin telephone modular comiectors (RJ-ll) 
and the wider 8 pin connectors [RJ-45). 

Intended to suppress damaging telei^ione line spikes 

caused by lightning, spherics, or phone switching gear, Ihe 
Kleen Line system uses modern two-slage semi-condnctor 
and gas discharge tube suppression techniques. An isolated 
ground is employed to isolate equipment from damaging 
lightning discharge current. 

Model PDS-l I has suppression on red and green phone line 
(pins 3 & 4) with yellow and black brought straight through. 

Standard modular 4 pin telephone connectors provide sim- 
ple, trouble free hook-up. Price: $56.95 US. (Call or write for 



Parallel InteHaces For VIC 20/C64 

Micro-Systems Developmeiil of Dallas TexdS has an- 
nounced two new products for its Inlerbus Series of VIC 20 
and Commodore 64 interfaces. 

MSD s CPJ, a parallel inleriace for the C64 and VIC 20, solves 
?M*veTal prohlems such as converting serial lo parallel, pro- 
viding ASCII conversion, automatic lineleeds, and program 
legibility. The CPI interface lifts the limitations imposed by 
the serial bus and will allow the user the option ot usmg 
priiileis acquired previously. 

Two program listing modes are provided. Since many 
printers du not sujjpurt the codes that VIC 20s and CG4s 
produce, the CPI will generate "tags'* in their place. For 
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example, [YEL] is oulpul for "change fo yellow'. For 
graphic characters (he decimal vdlue jb priiiled. 

The CPI connects directly to the serial port of The VIC 20 or 
Commodore 64 and is completely compatible Jor both re- 
quiring no special software. 

MSD's VPJ is d parallel interface for []k^ VIC 20 only. This 
rnnnecls via the cartridge slot, is lower priced and has fe^^-er 
features than the CPI, For more information on either 
product: 

Microsystems Development, Inc. 

11105 Shady Trail. Suite 104 
Dallas, TX 

75229 214 2^11 3743 



BusCard For The Commodore 64 

BusCard. from Batteries Included, is a parallei bus interface 

that plugs into the carfridge slot of your C64. li initializes 
itself on power-up and uses no sysrem RAM, ROM or I/O 
memory space. 3 ports: one lor IEEE-488 devices, another 
for parallel printers, and a third for extending the cartridge 
slot, 

— * 

Device number allocation is throjgh an 8 pin DIP (Dual 
Inline Tackage) iwiJcli lo eliminate software incompatible 
commands when transporting programs. Device "4 can be 
switched to IEEE, parallel serial or routed through an 
auromatic PET ASCII lo true ASCII converter before reach- 
ing the serial port. Devices 5 to 1 can be either Commodore 
serial or IEEE and 11 to 15 are hard wired to the IEEE port. 

Also built-in are DOS Vcdgc" commands for disk com- 
munication, a machine language monitor and room for 
additional ROMs. Price is unconfirmed but under $2UU Cdn. 

Batteries Included 
186 Queen Street West 
Toronto, Ontario 
M5V1Z1 4165961405 



K»5X: The Intelligent Robot 

Micro Marketing Canada is pleased to announce the avail- 
ability ol the RB5X Robot in Canada. The RB5X. manufac- 
tured by ttie RB Robot Corporation in Golden Colorado, 
made its entrance into the home robotics njarkel iji the Fall 
of '82 and has been hailed as the world's first mass-pro- 
duted, fully programmable, intclhgent robot 



e RB5X has a sonar sensor for deteetiBg<*jetls in its path 

well as 8 tactile sensors to signal retreat from possible 

collision. Another sensing device allows the RB to rno^nize 

low battery power and to seek out its charging unit. Upon 

reaching lull charge it resumes activity. Other features 

include a horn, 8K of RAM expandable to 24K with 2K of 

EPROM, and card expansion slots for special electronic 
accessories. 

The RB5X is programmable in BASIC which makes this 
robot especially useful for educational applications. Pro- 
grams to control the robot can be written on virtually any 
home computer and then transferred lo the RB'b memory 
via a standard RS232 interface that's adjustable lo MO. 300. 
1200. or 4800 baud. Several applications have already been 
developed including navigationd, honte security and fire 
detection programs. 

Among the options scheduled for future release are an 
oll-lhe-shelf voice synthesizer module, voice recognition to 
allow for responses from verbal commands, a vacuum 
cleaner attachment, and a robotic arrn dbie to lift, carry, and 
release light objects under direct program guidance or (de- 
pending upon the expertise of the owner) under self-learn- 
ing guidance. Also coming are a trailer lo haul small loads 
such as laundry or groceries and data telemetry circuitry to 
allow communication from one Kb to another. As an exam- 
ple, an RB that has mastered its environmeni can transfer 
that acquired inlormation lo a second RB. eliminating the 
usual trial and error period. 

The RB Corporation aiso publishes a monthly newsletter 
sent free to RB5X owners or on a subscription basis at 
$15-00 per year (prepaid). Fur more information contact; 

RB Robot Corporation 

14618 W, 6lh Avenue, Suite 201 
Ciolden. CO 

80401 303279 5525 

or 

Micro Marketing Canada 

169lnglewood Drive 
Toronto, Ontario 

M4T1H& 416 484 9111 

Aiso in the RB's future accessories are Q projecUte launcher 
for scarins the neighbors pets from your front iawn. and u 
rocket launcher ni}d !an(f/ng pad for the RB to retrieve 
first-hand weather infumiation and repon speed traps. A 
high-vehcity paddle ami option wi/I automatscaify activate 
at "f)edtime" or during stiperDision of homework or piano 
practice. The panicie beam laser attachment wiil come in 
handy for eliminating trash, i/iegafiy parked cars, unutanled 



i 



I ThttTt 



oniaitor 



10 



July 1»B3 




intruders, saiesmen. relauve:i, , . , uhh pfeastf excuse t/trs 
tomhoiery, I jusi coufdn^ rGsisf - Ed. Incidcnfatfy, could q 
robot hf titrktng in Cnmmndnres' future? 
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The MicronEyo Camera, from Micron Technology, is a 
camera lens comhinecl with digital p|pdrnriics to provide a 
video \n[)u\ iiilerfdtt fur your Commtxlure 64. The lens is 
moufiled on a tri-pod and has focus and F slop adjuslmcnls 
just like a normal ram^^ra. Rnl with only a little hit of 
software. Ihe MicronEye can Iraiisnut a picluie dlreclly lo 
youT high-res screen. 

It comes in three con f is u rations; an R5232 versioji tlidi doeb 
not include software, and 2 other versions that do. All three 
include hardware, optics, and manual, and the MirmnRyp 
Bullet package is ready to use via lhe64 canridije sloL Prices 
start around $295 US. For more info: 

Micron Tectinology Inc. 
2805 East Columbia Road 
Boise, Idaho 
83706 208 383 4000 



Cunimodure News 

Saliitntions, Ed Kellow 

Ed Kellow, President of Commodore Canada, is retiring al 

the end of June. Mr. Keliow slarted with CBM bacit when 

iheir main gig was typewriter service and repair. Does this 

mean no more golf tournies at Kleinl>erg? 

Looks like James Dionne has been inflicted with ttie task of 
finding a successor. Shouldn't be too hard lo find someone 
though, especially since all the tough ground has been 
broken. Slay in touch LK., who's moito is, "not rain nor 
snow nor tall of grass shall keep me from my appointed 
rounds" 



Finiiiicial Rep^jrt 

I 

New York, New York - Irving Gould, Chairman of the Board 
of Commodore liiletnalional Limited (NYSEiCBU). an- 
nounced today (April 26/83) thai Commodore's sales, net 
income and earnings per share for the company's third fiscal 

quarter ended Maich 31/83 are expected to be sharpiy 
ahead of results recorded in the comparable year-ago quar- 
ter. 

According lo Gould, "Commodore's sales, net income, and 
earnings per .share in the recent quarter which ended March 
31 are expecletl lo be llie best lliree juonlh period in Itie 
company's history and more than 100^ ahead of year-ear- 
lier results. ' In the third quarter of fiscal 82, Commodore 
repurletl ^les uf 82.1 million, nd iucujne of $1 1 M. .and 
earnings per share of $.71. 

Gould further noted that "Commodore's outlook for the 
current quarter and into fiscal 84 is excellent The demand 
for Commodore 64s has far exceeded our most oprimistic 
internal prujeelioiis. As a result, produclion rates have been 
increased from less than 50O0 units monthly in September 
82, to over 20,000 units in December, anri over 40,000 units 
iji fvlardi 83. Similarly, sales of disks ajid prititers arc .jIso 
excellent with demand exceeding production. As a result, 
we are again raising production levels of peripheral devices 
to meet that demand." 

"In the aggregate.** said Gould. "Commodore is now produc- 
ing well in excess of 100,000 microcompulers per month, 
somelhing that lias afftjrded Itie cuinpa[iy tremendous ecotv 
omies of scale." 

Gould concluded that. "Commodore's future outlook has 
never been better and we expect further significant growth 
in the fourth quarter of fi*ical 83 ending .lune and in^o fiscal 
84.'' 

The preceding rta.^ hmttgbt to yon from our *'<io what pke is 
new depanment ' '. By ihe uxiy, did anyone buy S / 0()0 worth 
of Commodore stock back in 78. No? Good. Because yoa 
would hate to find out thof it 's rtnw uKtrth about S40,f)00. Of 

course hindsight is always 20/20 uision. - Ed 



Bon Voyage Paul 

Paul Hii^inbottom, Commodore Canada's '^protoplasmic 
data base" for the past two years, and Commodore U.K.'s 

before that, is on the move again. This time to sunny Dallas 
Texas where he'M join Commodore's research and develop- 
ment team. Paul's presence has been a dominant force here 

in the Great While North, but his absence will surely be fell 

even more. Farewell, but Goodbye?, . . no wayl 



New Products And Prices at Chicago CES 

This year's Chicago CES brought the announcement of a few 
new products and several price reductions on exiiling 
equipment. First the new stuff 

A new colour printer is due to be a Commodore product. 
The printer on exhibit did not display a Commodore part 
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number so it hn\ necessarily the release version. For ttie 
demo it was reproducing a C64 screen done in multi colour 

mode. Seven colours on tap, bul like most colour printers [f 
wa.s ra(herslow. No word on price. 

Other new accessories included a ''Mouse" type gadget like 
rhe orif Ihm L'omes with the Apple "Lisa^'. A Mouse is 
basicdlJy an upside-down trak-ball with a iire button. The 
Irak-ball is bcUcr for games, bul the mouse can be ver>' 
handy in business software for controlling certain activities. 

The Trak-ball was also released for public perusal. A 
Irak-ball is a must for some games like Centipod. Briefly, 
it's just like those things you use to clean your hands at the 
bowling alley, except if has two fire buttons. Unclear what 
Ihe second one is for, but it also has an ON/OFF switch 
when you don't want it to interfere with the keyboard. No 
price available. 




A Graphics Tablet was on display too. It plugs into the 
pdddit port uf your 20/64 and allows for direct pen to screen 
design. Nice solid unit, . , hopefully some solid software will 
come with it when it s released. Again, no price 




Overall the show was a success for the helmsmen at CRM. 
Last year they vowed to be the number one hardware 
company. This year they're after the number one soltwarc 
spot. Co/iimodoreis taking on piles of programs written by 
software houses across the country. Many are being sold in 
the form of modules (ie. A/P, A/R, GL. etc.) and most, 
including tiie C64 Manager, are going to be sold for $49.95 
US. Also, look for game cartridges to dip as low as $9.95. 

Based on the trend towards lower prices, and competition of 
course, Commodore has lowered the prices of ntosi ol their 
products from previous generations. Tfie 8032 slortcd at 
S2495Cdn. About a year ago it was reduced to $^195. Now 
it's been dropped to $13D5! The ^040 is now S1495 Cdn. no 
big deal, but the 8050 was cut to $ 1 695 (from 2495 Cdnj. The 
8250 look ii blow to the price bucket too - $1 895 in Canada. 

The SuperPFT has always been the subject of rumours and 
controversy. Will it last? Will it be discontinued'/ Looks like 
not. Commodore introduced the SPETat $2795 Cdn. At CES 
ihey announce the new price of S1895, Some CBM btoss 
believe the SuperPET is Commodore's biggest sleeper and 
expect sales to take a rise this fiscal year in the educational 
market. Thinking is based on improved product awareness 

- as mure schuots check out 2Ds and 6-15. ilsbelieved they '11 
want to know more about the other fines and consider 
additional purchases. 



PET Emulator Now Public Domain 

Commodore has released version 2 of the PET Emulator lo 
all dealers for distribution to their Commodore 64 customers 
at cost or free of ctiari^e. The program modifies the t:f;4 such 
that it operates identically (in most respects) to the BASIC 2,0 
PET. thus opening up the vast collection of PET programs lo 
64 users. See your dealer for further details. 



CriticdlLis I Update 

It seems that some of the products mentioned here in 
previous issues wlJI not reach the market. Those being The 
Max machine and the V Series formerly known as ihe 'F 
Series formerly known as the PET IL 

The Max was to be the entry lo the extreme low end of The 

market designed to compete with videogame machines. But 
with the price uf the VIC 20 dippmg lo as bw as J4« in some 
states, the Max lost its purpose in life and was shelved. 

The 'C Series machine was a member ol the third genera- 
tion family of machines. Main features were BASIC 4,0, IEEE 



FheTrania<tor 



I 



r 



July lQfl3 ~] 



and RS232. l2aK nf RAM, numeric pad and \{) function 
keys, 40 columns with colour. In essejice ii was d Cfi4 wiili 
I28K RAM using the 6509 processor as opposed to the 6510 
in current &As. Reasons for discontinuing the project are 
possibly due to an undefined marlteT for the ^jroduci. See ihe 
article on lheP128ttiis bsue for more details- 



New Product Name Changes 

Here w« go agam folks, Nameplates for ihe new third 
generation or 'B' Series machines have undergone surgery 
once more. Basically there are 8 prcwtucls in the queue, 
some of which have already t>een released in limited quanti- 
ties. All have BASIC 4.0, 80 column output, both IEEE and 
RS232 interfaces, but no colour- 

The lalesl product names are ihc Bi28, B256. BX128, 
BX256, CBM128, CBM256, CBMXI28, and CBWX2f;fi. The 8 
machines can be split into two groups; The first 4 are iust die 
keyboard and main logic board. The other 4 have the 
integral swivel/till monitor with space for builr-in disk 
drives. The numbers represent the amount of RAM in K 
byles and the "X" stands for "extra processor". This will be 
Zilogs Z80 or their new Z8001 for running CP/M ha<;ed 

software. 




Band BX machines will louk like Lhis, 



CBM and CBf^X machmes 
like this: 



For {he CBM Series Commodore has designed a double 
?>[iJeU 4040 ds the integral disk drive. 8250 type drives were 
on the drawing board at last report. 

The SX-100, which used to be the SX-64. is now the 
'■E);eculive 64". Just to refresii. , this is the one with the S " 

colour monitor disk drives, and keyboard all in one carry- 

-all cdse - like the Osbourne, ReporTed prices arc S995 US. 
with one drive. $1195 with two drives. The unir has no 
cas.*;ette port but all the rest are there. Cartridge pon is on 
lop, serial port is extended at the back for chiiining periphs. 
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Free Calc Result Packages 

Commodore has announce that every purchaser cJ a Com- 
modoie 8096 will receive a Calc Result program free of 

charge. 

The 8096 comes with 96K of RAM, a capacity which gives 
enough versatility for mos! business needs. With d combina- 
tk)ii of the m9(\ and Calc Result comes a powerful planning 
and forecasiing tool, a three dimensional spreadsheet that 
do^ '\vhat-if" calculations and converts complex opera- 
tions into easy-Io-read graphics. Conlad any authorized 
Com[nudcre dealer for details. 



New VICModem Package 

Commodore is now shipping a rather conclusive packai^e 
for VIC 20/C^A user interested in the vast sphere of com- 
municaiions. The package containa: the popular ViCMo^ 
dem: a white standard Northern Telecom telephone with 
Commodore Logo; a cassette tape containing terminal soft- 
ware for the 20 or 64; one free hour of time on the 
CompuServe timesharing network; one free hour on the 
Dow Jones Ne\^H's/ Retrieval Set\ice; a three month member- 
ship in Comp-U-Store: and savings on subscriptions to 
other information services including Vfarketscan and hfo 
Globe. Contact any Commodore dealer for details. 



Commodore DiRidrum Addg New Dimension 

Imagine an electronic drumset controlled by a computer, 
with volume control and sound generated through a TV set. 
monitor or stereo system. , . but priced as low as a video 
game canridge! At a recent CES show, Commodore demon- 
strated a new low priced three-pad electronic drum set 
called DIGl-DRUMitm) compatible with either the Commo- 
dore 64 or VIC 20. 

This new peripheral will plug into the expansion port and 
comes complete with special software which lets the user 
simulate a snare drum, base drum, and "high-hat" cymbal 
with stanling realism, [thanks to "SID" Higgi[ibuttom| 




The combination of computer and Digi-Drum vi*iually dis- 
plays 3 animated drums on the scree[i which performs with 
each dmm stroke. Other sound/screen simulations can be 
programmed by the user. Sequences can be created, re- 
played, and saved to disk or tape for later replay- No word 
on price, deliveries planned for Spring/Summer 1 983. 



C-16S0 Automatic Modem 

As well as the VICModem. Commodore will offer the Auto- 
Modem for use with VIC 20 and Commodore 64. Like the 
VICModem, it will connect via the User Port, and will have 
Auto Dial, Auto Answer, and selectable number of data bits 
and start/ stop bits. Comes with a free hour on CompuServe. 
No word on price or availability. 
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One Line Squiggle 
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Squii^gle was one erf tht vt^ry first progidiiis wrillt[i fur tht 
PET 2001 back in 1977. It didn'l really do very much except 
draw a continuous pattern of lines on the screen. Since then 
a lot haa been learned alxjut Coniiiiudore Basic and Squig- 
gle has been rendered many refinemenis. Even though 
Squiggle still doesn't do very miirh, il now dne^i ir in nnly 
one line of Basic 

100 print " Sq 1 line squiggle ' 

nQc$ = chr${34] 

120 print "■type <return> 3 times 

1 30 print "Bnew 

1 40 a = 548 : b = peek(57345) : if b = 75 then a = 1 67 

150 iJb=86orb-220 then a= 204 

160 print "Hl^pO" right$(5:lr^(a),:^)^0■x = 4' 
rN(l)+l:fOi=ltolOnIS(l):?Tnl(■: 

170printcS'|B|fLft]"cS\x,l]"ci 
c$'::pO'righl$[slrS(a-^l).3)M 

180 prim "inEigOr 
190 print "run 
200 prim " 



eS"B[Lftp 
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As you can see there is much more than just one line here. 



■' i 



' r 



i 



r. P 



It - 



• ^1 



However, this program prints another program after some 
deiJJbioiii are made dboui whdl type uf computer is under- 
neath it (Lines 140& 150). it will work on any Commodore 
machine, although BASIC 2 machine users will want to 
e[isurellialA= 167 as wtr couldn't find a 2.0 machine lo test 
it on. Also, it's best to enter the program using Upper/L^wer 
rase, but run it in Graphics mode, , . the program doesn't 
switch itself. 

The program won't fit into one edit line w abbreviations are 
used. Tlie inneiiLunii: [Ul] i^ uf course a Cursor l^fl cliarac- 
ter You might LIST the program after its entered lo see just 
how much can actually be squeezed into one line using 
abbrevidtiujLs. 

VIC 2n and Commodore 64 users ronid make several addi- 
tions In] sure. A random colour changer would be dn 
interesting mod no doubt. Once again, we'll be most pleased 
to see any new versions but I can't imagine them fitting onto 
one line anymore. . . or could lliey? 

Late N.B.: Can anyone explain wtiy after an extended nin on 
a Commodore 64 the RUN/5T0P key is disabltd'^ 
RUN /STOP-RESTORE is also locked out. Most peculiar. 
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Invisible Colours * 

No. Ihh k notanew feature. . . just a reminder that by using 

Ihe Ccmmodore Logo key instead of the CTRL key in 
combination sviih the Lulaur keys across Ihe lop. you can 
nhtrtin ihe other 8 colours even though ihey aren't shown 
on the key fronts, Of course IhLs only applies lo C64 users 
since the 20 only has 8 cuioiirs. Tlie corresponding colours 
are: 



,CTRL1 . 


-- Black 


(0) 


LOfiJO 1 : 


= Orange 


{«) 


CTRL 2 - 


= White 


(I) 


Logo 2 : 


= Brown 


(9) 


CTRL 3 : 


= Red 


(2) 


Logos -. 


= LiRed 


(10) 


CTRL 4 = 


^ Cyan 


(3) 


Lotjo 4 ^ 


= Gray 1 


(H) 


CTRL 5 = 


= PurpJe 


W 


Logo 5 -- 


= Gray 2 


(12) 


LIKL6^ 


= Green 


{^) 


logo 6 : 


= Li Greer 


](13) 


CTRL 7 = 


= D ue 


(ti) 


Logo 7 ^ 


= Lf Blue 


(14) 


CTRL 8 -- 


= Yellow 


(7) 


Logo 8 ^ 


- Gray3 


(15) 



Can someone think up a "jingle" using the first letters of 
these colours? Some of your may Icnow this one: Bad Boys 
Rape Our Young Girls Bui Violet Gives Willingly, il^s a great 
way to remember your resistor colour ctxies. A aimilar one 
for these would become a worM standard! 



IWiscompuJations 

The following miscellaneous compilations for Ihe 64 come 
from Howard Strasherg (age 12) of Toronto, Ontario. 

People always want their BASIC program lo be uudble lo list, 
and unable to break in to Well, if you start Ihe first line with 
a REM folluwed by a shifted "1", when you type LIST, the 
computer will display part of line one and then a 7SYNTAX 
ERKUK! However, like everything, you can still list it by 

taking uuUine lor whatever your first line may be. This isa 
way [o prevent listing before the program is run. 

To prevent listing after Ihe program is run. you simply 
disable LIST in your program. This is done by: 

poke 774,0: poke 775, 141 

This will make it so that when you type LIST, you get a clear 
screen and a READY, Also, when STOP and RF.STORK are 
entered, these two POKEs remain so your program still 
cannot be listed. Inorder to lisl your program type: 



poke 774, 2G: poke 775, 167 



J - 



Tills fiexl one will disable STOF/KEbTDKE and make your 



listing go crazy. Load a program and type: ... ^ 

poke 808, peek(808)-5 
Now try a LIST, Obviously to return to normal: 

poke8a8,peek(S08) + 5 

Another ^ood thing to do is disable SAVE so people cannot 
copy your program once Jt is run. This is done by POKE 
818.0. However you must also disable STOP/RESTORE as 
this will enable SAVE, fiy the way with rhe disable LIST 
Pokes, the program can be SAVEd but still not listed. 

Ever got your fingerworn out from banging on Ihe same key 
over and over again to draw a lun^ line or something? Well 
now your problem is solved. Ail you have to do is POKE 
650,128 and now you can hoiri down the keys! No more 
worn out fingers either! 



1*^ 



Caliiode Ray Tubing 



PRINTing is a term that has grown with computers since 
even before the ddw[i uf llieir concept. For wilhout Ihe need 
for some form of output data, what use would we have for 
them? But unlike the pioneers ol computed data who relied 
mainly on bulky moSor dtiwu output, most of us have come 
ro depend on the CRT screen for most data displav. A printer 
enters the picture only when it becomes necessary for 
output to be transported, blored over some period ol lime, or 
ronsolidated in lai^e quantities. Indeed these limilalions of 
the CRT may one day be history, but at the present it Is all 
too apparrent dial ihi? CRT is only the next step m Ihe 
evolution of the printer The concept of PRfN'Hng has only 
beer carried over to a new media and the full poiemid of 
the CRT has become los] in the limitations we have unnatu- 
rally imposed on ourselves from the mechanics of printers 

The next couple uf ruuliiits will attempt to dissolve some 
conditioning that us humans have allowed. Although we 
can't put CRTs in our pockets (yetf), we need not Ireat ihcm 
like printers wiili no moving pans. And besides, who says 
that printing goes left to right anywaysf . , 

r 

1 00 aS = " now is (he time for the en to come of age " 
nOcols-80:c-lcn(aS) 

1 20 if c and 1 then aS = aS-f-chr${32) : c = c+l 
I30fori=] iuc/2 

1 40 print tab(co/2-j)midS(a$,c/2 -r 1 -j, ] )chr*(l 45) 

150pnnltab((co/2-l)+j)mid$(aS.c/2+i,l)chr$(145) 
1 GO next : print ; pri[;l 

1 70 run 



r 

1 
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Tlie above centers each line output. Adjust COLS to the size 
of your screen- The program here merely demonstrates a 
lechnique. In actual jw-aciice, A$ wojld be read from disk or 
DATA statements and line 170 would be a RETURN from a 
GOSUB to this routine. Line 1 20 ensures that AS confains an 
even number o! characters. CHRS{]45) is a Cursor Up and 
cuuld be replaced with the quolcs-modc character. 

Have you tried this yet? Good, (f you didn't like it. you might 
be inipressed by reversing it. If you did, try this anyways- 

130forj = c/2tolstep-l 

Your printer would hate you for trying this one 

1 00 dS = " now is ihe time for the crt to come of age ' 

110c=len(a$) 

i:^Oifcancl 1 then c = c + l 

130forj = l loc:x = c*rndn)-Hl 
HO print tab(x) mid$(aS,x,l)chrS(U5) 
I SO next : print tabdl a$ : print : run 

Amplications? CRTubing really only comes in handy when 
you've got a batch of text destined for the screen and the 
PRINT sidieinenljuM doesn't seem very imelleclually stimu- 
lating. Instructions lor a game fall into Ihis category and 

there's no need to slow it down so the reader can Iceep up- 
Besides, it might gel them to read the instructions the Tirsl 
time. 



Combomands 

This next batch uf weirdisms are key combinations that 
invoke commands on the Commdore 64, Essentially they 
throw a rnrve at the hardware thai lies just beneath the 
keyboard- 

This one from Craig Marlntyre of Toronto Press SHIFT. "?", 
and the spate bar simultdtietjiisly. It's much like hitting 
some erroneous keys and a Shifted RUN/STOR except it's a 
lot tidier in the finger department. 

These are from Darren Sptuyt of Gravenhurst, Ontario. 
Darren wouldn't rf^veal the outcome \0 us in his letter, so 
we're passi[ig on the cessation. Here's part; 

". . press the plus, Ttiinus, and the pound, and hold down. 
Now do it again, this time holding down the shift or Commo- 
dore key. Neat! Now, holding the left shift, press and hold 
the keys two. Ihree and four. One final item: hold down the 
left shift and pre&s and hold down the Q, W and E keys, 
Have Fun!" . , 



Number Numbing 

This has to be the fastest, cheapest wordprocessor of all 
time. It has full screen editing, and can handle lilps easily 
over 400 Imes, lis compatible with all CBM printers, and 
most others, and it's fast! The program uses no memory: 

Basic 4/2 -open 4, 4 :cmd4 : pckt? 19,32 : list 
VIC20/C64 open 4, 4 : cmd 4 : poke 22, 35 : list 

That PUKE there m the middle makes the meaite4wnii 
line numbers when LlSTing. It works on the screen too. All 
parameters ior LIST work as normal, you just won'l see the 

line numbers. 

This creates some Interesting possibilities. Using one of any 
Ba-sic Aid type programs, you instantly have a text editor 
with enough flexibility to do most jobs. To enler a line, 
simply type a line number followed by text. Need more 
line.s'i' Use your Kenumber command. And most Basic Aids 
offer Delete, Search, and Search with Replace, To see it on 
the screen, just give the POKE without OPENing, etc 
Adding a line or a VSYNTAX ERROR turns it off. 



Timing 1 he Commodore 64 

While on the subject of timing, several Commodore 64 users ' 
in the U.S. and t:anada have noticed a slight discrepancv in 
the accuracy of Tl and Tl$; the internal clock. So slight that it 
can add up to about 2.4 seconds per minutel 

f 

The problem items from the factory. Commodore makes 
two versions of the 64 that have only one difference - the 
crystal oscillator that generates the system clock frequency. 
The crystals are different to accommodate the different types 
of colour TV sets. Namely, PAL sets such as those made in 
the \ I.K. and Europe, and NTSC (North American Television 
Transmission Standards Commission) sets like those found 
in North America. (C61 users elsewhere should check with a 
service department to see which they have) 

Unfortunately, televisions are rather picky things, Without 
getting too much into detail. NTSt: sets operate around a 
frequency of about 1.02273 MHz. in PAL sets the number is 
about 0.98525 Mhz. Although Commodore installs the 
proper cryi;tal into fi4s depending on de-Stmaticn. they don't 

make two different sets of ROMs to adjust the Tl timer 
accordingly on power up which, naturally, is also affected by 

the clock crystal. 

The ciystal cannot be replaced without snafuing your video 
output but there are two solutions here. . . the one you pick 
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wilt depend largely on how much rime and money yau have 
to waste. Firsl, you could buy a voltage convener ajid a 
round Ifip ticket to anywhere in Europe for you and your 64. 
Now run a TI$ dependant program against your rimepiece 
and you'll notice the problem has gone a^^dy. 

The second comes from Grei? Beaumonl of Torontn Try rhis: 

4 

(xAe 56325, 66 

The^dock is updated during interrupts, hilerrtipls are con- 
trolled by Countdown Timer A in CIA 1 of the 64. The low 
order byte of the timer (56324) conliniiously counts down 
from $FF to 0. Each time the low order byte readies 0» the 
high order byte is decremented by I . The high order byte of 
the timer is also a latch. The number yon POKR into the 
lalch is the number that f he high order byie bei^ins counting 
down from When the high order and low order both reach 
0. an tnterrupl is generated on the IRQ line- 
Normally, the value 64 is placed in the latch al power up. 
The interval ai which each interrupt will occur can be 
calculated by: 

■ Frequency / (256 * latch) / 6(J = X 

Where X = the interval infiOthsof a second. When the latch 
value is 64. X works out Iq; 

1.02273e6/(256'64)/60 = l.O404 60ths 

Omi! the divide by 60. and the number of dock updates per 
minute conies to 62,42. Thii is too many- Therefore, the 
latch value must be increased so that Timer A must go 
through more countdowns iji order to i^enerale an interrupt. 
Using a latch value of 66 results in an interrupt interval of 
aboui 1 .008 eoths of a second. This is about as dose as you 
can get short of adjusting the dock frdqiiency. 

For itiose that could care less about the dock, this leaves 
open some other possibilities. For example, is your cursor 
too slow, or maybe you'd like LIST to be a little less hasty. 
Try POKlng 56325 with values lower and higher than 66. 
This will cause more or less (respectively) interrupts to occur 
and affect Ihe general speed of your 6-i based on ihe number 
of times the interrupt routines are serviced 



DAT Adjuster 

Can you say Restcreshjiblinkuhwiiz? Then you should have 
no trouble putting these next Pokeri<imettes to good use. As 
you may have liave guessed, it involves the somewhat 



unpopular RESTORE command. 

As you all know. RESTORE adjusts the DATA pointer so that 
the next READ command will pick up ttie first dement of 
the first DATA statement in your program. However, some- 
times it would be nice if the DATA pointer could be directed 
to the line o[ your choosing. A RESTORE with an opliunal 
line number parameter would have been perfect for this. 
Although il wouldn't be hard to write a machine code utility 
to do this, these next POKEs will accomplish ihe sdnic 
resulL 

Consider the Current DATA Address a! decimal locations 65 
& 66 in your VIC 20/C64 memory maps (62 & 63 in BASIC 
4.0/2-0), This pointer will always be somewhere between 
Ihe beginning and end of your BASIC text. It actually starts 
at the begmning of BASIC and. upon a READ command, 
goes forward tlirougli text until it finds a DATA statemetit. If 
it gets to the end of text without finding one, an ?Out of 

DATA error results. 

There is another pointer that will always be soniewliere 
within BA51C text and that is the CHRGET pointer within 
the CHRGET subroutine. This pointer lies at decimal 122 
and 123 (1 19 & 120 in BASIC 4,0/2.0), This is coiivement. 
New all we need to do is get the CHRGET pointer as close as 
possible to the DATA we wish to READ next, and then 
transfer its contents into the Current DATA Address pointer. 
Like this: 

10 rem restore x simulator or daladjuster 
20 print "which block of data? " 

30inpjtM,2.3,or4':x 

40 on X gosub 100. 200, 300, 400 

50 read aS : print a$ ... 

OOifaSO'end' then 50 

70 print: goto 30 — 

100 poke 65. peek(122) : poke 66. peek [123): return 

101 rem 4.0/2.0 users: remember fo change 65 to 62. 

66 to 63, 122 to 119, 123 to 120 
llOdata ^blk", '■wht\ 'red'. ■c>'n\ 'end" 

200 poke 65, peek(122) . poke 66, peek fl23) : return 
^Odata 'one', '"two", 'three", "end' 

300 poke 65, peek(l 22) . poke 66, peek ( 1 23) : return 
310data 'yuk\ "blech". "brap\ "end" 

400 poke 65, pcck(l 22) ; poke CG, peek (1 23) : return 
410data "buzz\ Vhii". "click", "crunch", 'end" 

Notice that every block of DATA must be preceded by a 
duplicate of the adjuster subroutine. When the POKEs are 
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finished, the Ciirrpnt DATA Address pointer will bp some- 
where jiisi prior lo Ihe RETURN eoiiirnaEid. Bui tlialS ok. 
When READ is executed, BASIC goes searching for the next 
DATA statement. 

Another variation might be to save Jhe value of the pointer 
into Iwo variables, ^ay DLand DM, whirh might bp pointing 
into ihe "middle" of a DATA statement. Then you eould go 
READ someoEher block of data and return the pointer to ihc 
address stored in DLand DH to continue READing from the 

placfryouleftolf. 



New VIC 20 Power Supply 

VIC 20s are now being shipped with the same power suppiy 

as the C64. New VICs will also get the new power plug which 

medris ilial they loo are succepiable to the problem de- 
scribed above. Bui with a little common sense, it won't 

happen. 

I t 

The old iransfotmerconlinued to dissipate power even with 
the VIC turned ntf. This one actually shuts off with the VIC 
[like llie 64), itiub proloiigiuij irtui^fuimer life. 
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New M Video Port 

As mentioned in an earlier issue, Commodore i^; now 

shipping C64s with a new 8 pin video connecior. Reason- 
ing? It seems some users have been plugging their video 
cables inlo the power connector, and we can'l have that. 

Although there are three extra pins, only one of them has 
been connected lo anything internally. The others don't 

change. The new port configuration is; 

7 8 

1 6 3 
4 2 5 

Face View 

1. Luminance 

2. Ground 

3. Audio Out 

A. Co mposile Video 

5, Audio In 

6. Chroma 

7, No Connection 

8. No Connection 

As you can see. only Chroma has been added to the 
connecior outputs. This will only be of use to those wilh 
monitors thai have Chroma inpul connectors. The pattern of 
Ihe connector doesn't change much either. The only incom- 
patibility you need be concerned with is inserting 8 pin 
plugs inlo the old 5 pin porls.The only question I have is. 
won't the power plug now fit into the video port? If it does, 

and you do. walch it. Your video chip will have one more 
feature; air-conditioning. Colour coded stickers & tape 
might be a wise safety precaution under potential circum- 
stances. - Ed. 



Three Blind Noughts 

With machine language becoming so popular, many ''hy- 
brid prui^ranis" are beint^ wiilten. A liytjiid is a program 
combining Basic and machine language. Often Ihe machine 
code begins righl where the Basic text ends. But where IS 
Ihfc Ihre^liuld puinl? Usually we wun'l need to know this, 
until us curious types want to look at the code that lollows 
Basic. 

Since there are no pointers set up by Basic to indicate this 
spot, the only way to find it is In look for the 3 consecutive 
zeroes that mark the e[id of Bdsic text. This is the point 
where the LIST function terminates This type of work 
invariably requires a machine language monitor lo scan 
memor^', so if you don l have it built-in, you should iinauge 
to load one (eg. the appropriate version of Supermon) before 
you load the program ynu wish to examine. But Us gener- 
ally pretty hard to esiimale the size of text in bytes from 
looking at the size of the LlSTing. so where do you start? 

The first method we ail seem to try is a memory dump 
starting from ttie address where Basic texl begins. As the 
hex listing ficrolls by, we franticly scan each line tioping to 
catch a glimpse of lliree ztroes. Bui this can be ladier lougii. 
since they may not be all on one line. By the lime empty 
m-^nory rolls around yonr pye^i are dpclaring war against 
your brain, and of course you missed them three cursed 
zeroes. Feel like trying again? 

Next, we could write a program to OPEN the program Tile on 
disk, read the start address, and increment it each time a 
byteisreadiinlil we count three zeroes in a row. Then after 
you calculate the address into hexadecimal, you LOAD the 
program, SYS to the monitor, etc. etc. But this doesn't work 
(or tape, and beades, how many nf ynu arp actually going to 
have this utility handy when you need it? It would probably 
be faster to re-wrilc instead. BLECH! 
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How 'bout using ROM ruulines lo find it All Conmodore 
machines have a ROM routine thai rebuilds the Basic text 
chain links ever>' time a line is inserted or removed. As the 
routine executes, it maintains an address in RAM workspace 
that is continually updated until the routine reaches the end 
of lexT. Once done, this address can be viewed with the 
monitor 

EaiiaP*talphy^s 467Ih law. "A hyle that contains important 
inbrmation will be deblroyed before being allowed io exam- 
ine Wr The only problem with this routine is that it leaves 
this address iii a place that the operating system uses a lot. 
So by the lime "READY." is printed, the address is clobbered 
and we're no further ahead. Therefore we need a second 
SYS lo transler the addreiis to a safer spot. Here are both 
together, and they must be entered on the same line sepa- 
rated by a colon: (Note -the '':SYS4" or '\SYS8" at the end is 
to get you into the mnnitnr for the M command ne.^t, but 
this could be entered separately,) 

Basic 4. II- sys46262 : sy562792 : sys4 
Basic 2.0- sys50242 : sys62729 : sys4 
VIC 20 sys50483 : sy554762 ; sysS 
C64 sys42291 : sys4ti570 : sys8 

Enter Murphy s 4S8lh law, ''A byte you wish to transfer lo a 
safer place will he clobbered before it gels there/' This Is 
exactly whal the second SYS does. But only to the low order 

byte of the address. Fortunately the high oider slays in lau. 
{Murphy doesn't have a law for addresses, just single bytes) 
So the second SYS (BASIC 4/2| transfers only the high order 
part, although it could be '^backed up" to gel both. The 
VIC2t)/Cb4 SYS's vinavoidably transfer both, but again the 
low order is invalid. 

Now. using the moniior, you can display the page number 
thai cuntdins the end of text marker. 

BASIC 4/2 .m00db00db[orpeel<21»)] 
VIC20/C64 .m004f004f[orpeek(79)] 

Althntigh you'll aill have to do some eyeballing to find the 3 
blind naughts, ai leas: yoj can single it down to one page of 

memory. If anyone has a better approach, short of wrltijig a 
program, or finds a singleSYS that gets the whole address, it 
would make a splendid update. 



Retina Wrencher 

If you are chronically sane and wish to stay Ihal way, then 
Uunt, I repeat, DONT enter this program. Of course if you 
know someone you^d like to see gu right around The bend. 



just run this program 'or them. But don t dare look at it! Or 

you too will suffer die wraih of the diabolical Keiina 
Wrencher! 

The program is die handywork of Richard Evers. Toronto 
Ontario. It works only with machines that use the 655 1 CRT 
Controller rhip Commonly, these are the 8032. 8096, 
SupeiPET, and the Fat 4032. 

10 input " Henter a number between and 13";a 

20 prijii ' use the Shifl key to termniate program 

30forz=l to 1500: next: print 

40pf]ke59520, a:z=l 

50 lor c = 32768 to 3^1767 step 7 

60 poke c. int(rnd{I)*255) , next 

70 for d = to 255 step z 

80 poke 59521, d 

90ifpcck(152)thenprint"| 
100 next 

I10fore=255io0step-z 

120 poke 59521. e 

130 if peek(l 52) then print 

140z=z+l ; goto 70 



run 



run 



Caution: The Zero option may cause damage lo your CRT if 
left running for too long. Try it, but hit your Shifl key right 
after you've had a chance to see it. To bring you Ihis 
spectacular display, Ihe zero option strains the CRT yoke 
somewhat Leaving it run lor too long would be like driving 
you car on the highway in second gear; eventually some- 
thing breaks. When Shift is pressed, Ihc screen will slay 
blank for a momeni so don'l panic. Afterwards, the charac- 
ters will appear a bit smaller but wifl resume normal size 
shortly. Although The Transactor can assume no liability for 
damage, both Richard and I will be extremely disappointed 
to hear of any, especially as the resull of malicious inten- 
tions. In the past, programs hke this have not been released 
for this reason, and tf there is but one report, there will be no 
more. 

The other options are all quite harmless (to the machine that 
is). However, some don't do very much. II, after the initial 
pattern is displayed, there is no apparent activity, terminate 
ll with Shift and try another. Bui once again, avoid zero, or 
you'll drive yourself and your machine insane. 

SupermoD .Notes 

Un-beknown to many is the Supermen "P" command. The 
command exists in the BA.SIC 4.0 ver*;ion as well as the VIC 
20 and G4 rendiliuus. It's used to send continuous disassem- 
bly of code to a printer. The printer must first be activated 
with: 



f 



Thft Troniaelor 



20 



July 19<a 



4 



open 4, 4 : cmd 4 

Thai give a SYS 8 (SYS 54386 on BASIC 4,0 Superman) lo 
gel back into ihc monitor. Now follow "F' with Start and 
End Addresses and hit Return. All mde between these 
addresses will be sent to the printer in disEisseiiibieci format. 

Actually, any output activilj- that normally occurs on the 
screen will now be diverted to the printer. This includes "R" 

for Register Display, M" lor Memory Dump, and "D" for 
Disassemble except this will only send X number of disas- 
sembled lines where X equals the number of lines normally 
output on your screen. To deactivate the printer, issue a: 

print*4 : dose 4 

As mentioned in an earlier issue, POKE 53281. 12 will 
change the background colour lo grey offering better con- 
trast, especially lo those with C64s connected to B&W 
screeLii. But this means you first gotta exit Supcrmon. give 
the POKE, and enter the monitor again. Why not do it from 
Supermen? Gteg l^eaumonts' lavourite first off is: 

:d020fbfc <relum> 

You might also try . . .F3 FR . . for a fairly dear contrast or 
play with your own combinations. 

I 

You might be askiLig. "wlidt colours are FB. FC, F3 and FF?". 
Vou could effect the same colour changes by using OBh OC, 
0:5 and (IK The leadmg Fs are there mainly to avoid a '?' 
mark proJiij;t when you hit return. The ? is generated when 
Supermon reads the location you just changed and finds it 
doesn't match your selection. This is because the colour 
registers are only 4 bits wide - Elie lower four bits. Remem- 
ber, there are only 16 colours. . . why have 8 bits when only 
4 are needed. The upper 4 are effectively non-existent and 
an open comiectiun iji hardwdre, as a rule, is always Ic^k 
hi. The Fs fool Supermen into a correct verification. 

[Vlachine Code Delay 

Usually when we deride the only alternative is machine 
language it's because BASIC is just too slow. But su[i»etimes 
machine code can be loo fast. The following bit of code is a 
common subroutine for inserting delays. 





Idx '$00 


delay2 


Idy '$00 


delayl 


iny 




bne delayl 




inx 




bne delay2 




rts 



As you can see there are 2 simple loops, one (using the Y 
register! nested within the other (using ,X). and will yield 

about 0,25 seconds of delay on the average PET/VlC/64. 
But what if 1/4 second still isn't enough. You could find a 
countdown timer in some 1/0 chip lo use, but this can make 
programs very machine dependent, JSRing lo it over and 
over will do, but you'll need another register to increment 

and we've already destroyed two of them which means 
you'll need lo use a free memory location. How 'bout a third 
outer loop and we 11 free up the X and V roisters while we're 
at it. 



delay 



php 
clc 
pha 
Ida 
delay2 pha 



$00 



delayl 



Ida 
adc 
bcc 
dc 

pla 

adc 

bcc 
pla 

sbc 
bcs 
pip 

rts 



'$00 
'^'$01 
delayl 



'JOl 
delay2 

delay 



;save Carry flag (optional) 

: clear Carry 

;' times thru iuiier2loops 

;initiatc secondary loop 

:save secondary loop 

count 

;init primary loop 

iprimary loop 

lioups 255 limes 

:un-sd Carry 

■.recall sec loop count 

;increment it 

;255 complete? 

:recall * iterations (C=l) 

:decrement 

iCariy still set? 

^restore Carry (optional) 



With the extra code, the two inner loops wiil add up to a little 
more ihan .25 seconds, exciudini? time spent on any Inter- 
rupts that may occur in the process. For fine tuning, try 
adjusting the second LDA operand with numbers slightly 
above zero. For now though, we'll assume ihe delay is still 
.25s. 

Before calling the routine, the Accumulator (.A) is given a 
value that wili be the number of iterations, plus l.of the two 
inner loops. Plus 1 because the two inner loops will always 
execute at least once. Therefore: 

Effective Delay = (.A-^l^aSs 
Minimum Delay = (0+I]*-25s 
Ma^rnum Delay = (255-^l)^25s - 64s. 

The two inner loops escape lo the point marked ■ when the 
Carry flag is set. Thus there is no need lo do an SEC before 
the SBC, When the PLA at point * receives a zero, subtract- 
ing I results maclearCflag and the delay ends. Olherwise, 

the new "outer loop" iterations value is stacked at DCL^Y. 
and the two inner loops are repeated. 
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Saving and restoring fhp P register {processor sJatus) is 
oplional. Since ihe rouliae is loiajiy dependent of the Carry 
flag, you may wish to p^eser^'e ii in case it contains "tioL 
data" priorio your delay. 

Sure, it's a little longer, but 1 2 bytes is a small ptitelu pay for 

a more versatile soiiition. Plus, it will save a iol of headscral- 

ching when it's undear whether .X and/or .Y need be 
preserved. 



Flag Stacking 

Machine lajigua^e programmers are no doubt well aware of 
the value of the instruction ^PHP"; Pus! I Pructjssur status. 
The Stafus reg:.st<>r (often called the "P" register) is. for all 
practical pujpusts, a byte stored within the microprocessor 
itself. This byte, like any other b>te. has 8 bits. However, 
each bit is used lo represent the occurence of some condi- 
tion present in die computer as the result of a previous 
operation. For example, if the operation of iublractiiig one 
byte from another yields a value of zero, the bit that 

represents the Zero flag (or ^Z" Hag) is set to " r". Subsequent 
code might then test this flag in a decision making process 
for transferring execution. 

Since there is only ore P register, it often becomes necessary 
to store it for future reference white some other code is 
executed that may affect and change P register fla8.s. In the 
previous item on delays, the routine starts with a PHP and 
ends with a PLP in restore the stale of the Carry flag in case 
the code following the delay is dependent of the C flag. 
Rennembef, dependent can mean two ihings; dependent of 
Carr\- Clear, OR, dependent of Carry Set - a condition that 
cannot necessarily be assumed upon exiting the subroutine. 

The same holds true for all the other flags in the P register. 

One that requires a particular amount of attention is the "I" 

flag or Interrupt Disable flag. When I is set (ie I = 1 ), an IRQ 

(Interrupt ReQupst) will be ignored by the microprocessor. 

I lupefuily 1 won't be set tor too long as this would disable 

any keyboard servicing and your machhie goes into never 
neverland. 



Let's consider the following sequence of code It has abso- 
lutely no meaning except to demonstrate an effect; 

. . . ;code leading up Id., 
PHP ;savePreg on stack 
SEI ;dtsabie IKUs 
. . . ;some bunch of code, . . 
PLP ;recallPreg 



After the "PLP'. will the IRQ be accepted or ignored by the 

CPU?Thoseofyou(halsaid,'1dunno", are absolutely right! 
Without knowing the condition of the I flag prior to the 
*'PHP" instruction, diere is no way of giving a correct Ves or 
No answer. But this is good. Because no matter what it was 
it will be returned to that stale by PLP. naturally! By using 
PHPs and complimentary PLPs. one can set or clear flags for 
a certain stretch of code, subroutine, etc., and return the 
flags to their previous state to make decisions based on 
previous conditions. 

N.B. I wrote this piece after examining a routine ihat 
appeared to be missing a CLI instruction (CLear Interupt 
disable). When I took the bag off my head, I saw why it 
wasn^l necessary. What does seem necessary now is another 
article on interrupts. Look forward to one! - Ed. 
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This next item has absolutely nothing to do witti your 
computer, but it will get you thinking. Stretch out and see if 

you can bpu die glitch. If your skin starts crawling away, you 
can use your machine to iron oul the wrinkles, but tiy it 

without first. 



Step I 
Step 2 

Therefore 
Multiply by 
Then: 
Subtract 
Then; 
Mulllpiy by 
Then: 
So: 
Subtract 1 



a = 2 
b = I 

a = 2b 

(a-b) 
a^-ab = 2ab-2b^ 

ab 

a- - 2ab = ab ^ 

(a ^ 2b) 

a = b 

2 = 1 

1 -0 



But this is absurd! Uh huh, il is- fll be leaving now. 
SuperPET BiU . _ 

In the previous issue we posed the question, "How many 
bits in a SuperPET?". Did anyone try it? How many came up 
with the answer 1,181,104:* What, you say iheres more? 

APL Character Set 

Want lo access the APL character set of your 5PET? Richard 
Evers of Toronto has this: 

poke59520, 12 ; poke 59521, 48 
To gel back, use "Escape-Reverse-n". 
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ACIA Status Handling 

The 6551 ACIA {Asynchronous Communicalions Interface 
Adapter) is an extrpmely powerful and efficient chip when 

communication between the SPET and other devices is 
required. But it has come to our attention that there is a bug 
in the 6551. This bug comes in the form of a discrepancy 
ttiat separates tlie 655 1 from all other 6500 series ICs. 

In all other MOS interface chips 5uch as the 6520 PIA, 6522 
VIA and the new 6526 CIA. when data is received inio an 
input register, a flag is set in another register usually known 
as a status register. Often this flag is "tied" to the IRQ line so 

that an interrupt is generated. The microprocessor then 

goes examining status registers to see which chip caused the 
interrupt, and then services it accordingly. PET, VIC, and 
C64 cassette tape rouiines work this way. When the daia 
register is read by the CPU, the status register is cleared 
automatically by the internal hardware of the chip. The IC 
essentially prepares itself lo receive and indicate the arrival 
of new data. 

In the 6551, unlike the others, the status register is cleared 
not when the data register is read, but when the status 
register itself is read. This can be potentially hazardous 
during simultaneous input and output of data on your 
communication lines. , 

in programs bulK to handle these situations, outpui is 
usually done in the main stream of your program, for 
example when spooling from disk (when sending from the 

keyboard, characters usually only go one direction at a time 
and this problem will probably not occur). Input is usually 
handled by an interrupt routine invoked by the IRQ line. 
But IKUcan be generated by a number of sources. It isupio 
the interrupt routine lo delermine which source the inter- 
rupt request is coming from. The following wiil demonstrate 

how the interrupt routine could gel snafued if the IHCJ comes 
from the 6551. 



inoiitreg 


= $HfO 


status 


^ SeffI 


cmdrcg 


= $eff2 


drlreg 


= $effi 



Notice that the Input reg is the same as the Output rcg. "^ 

in our example we'll assume that the Command and Control 
Registers arc properly configured and that a disk file has 
been opened for spooling lo the communications line. 
T\pical code might look like: 



testout Ma status ;get status reg 

and' 1 6 ilast char sent? 

beqtestout 

jsr $ffcf ;get char from disk 

sta inoutreg ;pui char in acia to send 

jmpteslout 

The branching tight loop at "TESTOUT" is testing itie 
Transmitter Data Register Empty flag, bit 4 of the Status 
register. When bit 4 goes high, the character has tseen sent 

and the loop is exited. Now another character can then be 
queued for output. 

But let's say a character comes in from the line during this 
spooled output. In typical asynchronous communications 
with, for example, a hosi mainframe, the character could be 
an X-Off (transler off) character instructing your SPBI" to 
stop sending The 6502 always completes the current in- 
struction before servicing an interrupt- If the X-Off were to 

come in during the AND or the BEQ. no problem. Your 

interrupt routine could examine the status reg where it 
would find the 6551 was the source of the interrupt. How- 
ever if the character arrives during Itie LDA instruction, the 
interrupt would still occur, but your interrupt routine would 
find thai the flag in the €551 status register has been cleared 
by LDA STATUS. This means you cannot naturally d^er- 
mine that an interrupt has been generated by the 6551. 
Since 40% of the time spent in this loop is on the LDA 
instruction, this could potentially occur 4 times out oi 10! 

There are two solutions here - one software, the other 
hardware. In software, your interrupt routine would exam- 
ine llie 6551 status register lirsL If this were not the source of 
the interrupt you would continue by testing the other chips. 
But if ail are tested and there is shil no chip claiming 
responsibility, then you must assume it was the 6551 . This 
will work until you start communicating at speeds of 19,200 
baud- Testing all other potential sources tor generating an 
IRQ and then servicing the 655 1 by default may not be fast 
enough. 

The better solution is in hardware. Instead of having the 
6551 generate an IRQ when characters are received, it 
would generate an NMI interrupt. NMI is noT u.sed tor 
anything else In the SuperPET, so why not. Simply discon- 
nect the 6551 from the IRQ trace and hook it up to the NMI 
trace. Now simply point the NMI vector at your code to 
handle incoming data. Since NMI doesn't do anything else, 
you need not even test for the source of the interrupt - just 
got directly to the 6551 service rouhne. With this moditica- 
tion, the bui{ Iti the 655 1 will give you no furttier trouble. 
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Transbloopors 



This section, although hopefully nor regular, wff! cover 
publication errors and/or improuemenfs for nrtidex in pre- 
i'/oas Transactors. If you find a significant nmiake in our 
mas,^please let us Itnoiv so we con pass it on. Ed 



Making Friends With SID 

Line 100 should read: 

ll)(* ir peek(key)<>64 then 100 



VoI4 lss3 Pg42. Tapemaker 



VoMIss3Pg22. 



It wasn't sfa((?d clearly, but Tapemaker 4,0 only works on 
Basic 4.0. A VIC 20/C 64 version is under invcsligation. 




To Err Is Human, Buf To Really 
Screw Up You Need A Computer! 



To Err Is Electronic, But To Really 
Maftunction You Need A Computer Programmer 
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Al Lasl We Have Someone Worth Voting For 



Honest, I Only Asked T.KO. To Put The Dog Out 

And Next Thing You Know... 
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First Annual Toronto Computer Fair 



The firsi Computer Fair at Toronto's InleriidtiojMl Center 
became an instanr -luccess. Despite the heat and a perfect 
weekend, over 40,000 attended the summer show. Uncon- 
firmed reports say The Fair will be movtd lu d ddle uotslde 
the summer months for next year which will no doubt be 
even bigger. 

T 

Theexhibilion was primarily microcomputers and periph- 
erals, with a Rood mix of software, accessories, hool^s, etc. 
Some neat synthesizer demos, the occa^ioniii droid, the club 
corner, and the dozens of video games, all contributed to a 
most salisfyin^ variety. 1 thought fhe stereo displays were a 
little out of place though. i 

' I 

New items on the Commodore booth were main]y the 
Executive-64 (below) and a speech synihebizer cartridge 
with sfjme good educational soitware for it. Commodore 
also had a MicronEye Bullet Camera (see IVews RRK) con- 
nected to a £>4 The picture quality was pretl}- sharp and 
probably could be even better given proper lighting. 

An event like this needs a goud firM off. ( suspect that many 
vendors/ manufacturers declined the event for lack of a 
reputation. But I'm sure the next Computer Fair won't have 
an empty booth in the entire building. 




1 

t 




. Dave Bcrezowski, R^naan HinU, 

and James Copland of Commodore Canada 
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History Of The WordPro Series 
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In the iast issue we discussed WordPro 3 Plus- a new word 

processor for the Comnodore 64, This raised questions 
about the olher WordPro's and Ihe differences between 
them all Here we will address those questions with a view 
to how it all began. 

Steve Punter - Greater Of The Series 

There is now a WordPro program for virtually every Com- 
modore computer, starting with WordPro I up to the new 

WordPro 6 Plus. It all started when computer enthusiast 

Steve Punter, dl age 20 bought ar original 8K Pel computer 
that had a biiilt in cassette unit. 

His intentions were to create d lexl editor for home use. At 
that lime he was already familiar with word processing 
systems and wanted to create a program of his own (hat 
would have the same kind of ediling functions. The 
WordPro series was eventually to develop out of his al- 

lempls. but not before a few preliminary editions. 

Initially he wrole a simple text editor to which he later added 
a formatter for screen and printer output, and named it Ihe 
"DCE Texi Editor" [Direct Cursor Editor). This was late 1978 



and there was no printer available lor testing out the 
prc^tam further. However the program was circulated for a 
while and one of the impressed recipienis contacted Steve 

for more information. Eventually they formed a successful 
alliance that sTill continues today - several programs later 

Encouraged through the response of his programs and the 
formation of a new company, Steve started to rewrite this 
program and created "Status Line EF8" for 16K Pets. So far 
everything had to be hand assembled. Finally in May 197£t 
Steve was able to use a printer with his programs for f he fir^t 
time. 



■'WordPro 2" For The 2001 



^■: 



WordPro 2 evolved later in 1979 and was the first program 
to become commercially available. It was written specifi- 
cally for the newer 16k Commodore 2001 computer and to 
Steve's great delight, an assembler was also now available. 
There was also a new disk drive (the 2040) on the scene- 
WordPro 2 had a menu of editing commands, including 

such features as Append, t-oad. ivierge, and Save, and it 

offered up to 1 73 lines of text. 

This original version ran only with Basic 2.0 and became 
obsolete when later, the 200 Ps were upgraded loBask A.O. 
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"WordPro 1" On Cassette For The 8K PET 

The success of WordPro 2 drpw Sieve back to his earlier 8K 
programs and he compleied revisions for the creation of 

WordPro Mhispackage. like all WordPro programs tomes 
compieie with a manual and a program rape or diskette. It is 
slill available on cassette for the 8K or 200 1 Pel. One side of 
the program tape has WordPro ! Basic 1 ,0 and the other side 
2 contains the Basic 2.0 version. 

Us fimctions include a status line and many of tbe popular 
text editing functions inherent in alJ the WordPro's that 
follow. There are up lu 53 lines of text per file allowed, and it 
features the still present "wrap around" at the end oflines. 

"WordPro 3" For The 4032 

WordPro 3 was designed for the 4032 computer and was far 
belter than anything else to date. It combined all the features 
of WordPro 2 and added many more. A cumpariy called 
"Professional Software Inc." would become the distributor 
of these programs. 

"Saving" files was railed "Memorizing'* for the first time. 
Global functions allowed for alobal search and replare, 
global repaginalion through linking files, global printing 
with automatic page numbering and headers and footers. 
Files could Le up tu 338 lines long, and an "extra text" area 
could contain at least 23 lines, with these numbers of lines 
being adjustable, between [he two work spates. 



"WordPro 4'' For The 8032 

WordPro 4 was introduced to the business market when the 

newSOcolumn screen appeared. It wdb a iwiiiiu WordPro 3 
except for the additional feature called "Output (o Video" 
which wdi made possible by the wider screen. This allowed 
the operator to view the text in its fonnaUed form before 
print out. 

FinaUy - "WordPro 3 Plus" and "WordPro 4 Plus' 

Eventually, WordPro 3 was replaced by WordPro ^ ^Plus" - 
an improved edition that now includes jnanv more printer 
functions such as hold face print, variable line spacing and 
character spacing, and the ability in add and subtract 
columns of numbers. 

At ihesame lime in lale 1981 . WordPro 4 was also obsoleted 
by its updated version - WordPro 4 "nus'\ The same extra 
features of ",'^ Plus^' have been included as well as few more, 
such as a directory in lour columns for easier viewing, wilfi 
tab saving ability. Thjs highly sophisticated program stilJ 



rates highly with the lop word processors on ihe ruarkel 
today "WordPro A Plus ' run.s on the 80^6 and theSuperPel 
as well as the 8032, 

WordPro Z Plus" - Word Proceftsing For AH Sys- 
tems! 

In 1982, an all new "WordPro 2 Plus" was created to run on 
any system with a minimum of I6K. Fashioned after 
WordPro 3 Plus, this was the program to answer the needs 
of education, or individuals who have any combination 
Commodore hardware (4016, 4032, 8032. 8096. SP90Q0, 
4040, 3050 or cassette units), iherefore it runs with eilher 80 
column screens, "Fat 40", or regular 40 columns. The 
configuration is selected at the startup of the program 
Basically the same as '3 Plus", it has a few less features due 
to Ihe iimjl of IbK memory. 



"WordPro 3 Plus For The 64 
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WordPro 3 Plus was converted for the Commodore 64 
computer completely intact, and ha* been available since 
January 1983. 

"WordPro 4 Plus ML'* (MultiLingual) 

This Is (he same great WordPro 4 Plus program with a 
difference. The "ML" version, adapted by an asscciaie in 
Montreal will allow for text to be entered in French. Get- 
man, Spanish or Italian (as well as ^iglish), with all the 
appropriate characters appearing on (he screen. Such char- 
acters are easily accessible through ihe redefining of several 
keys and the use of a special character generator ROM. 
Letter quality printers must have specific type fonts to 
function accurately, 

"WordPro 5 Plus" For The 8096 

With every new computer there has emerged a new 

WordPro, and thus WordPro 5 Plui evolved - even though 

"4 Plus" will also run with the S096. The major advantage to 

WordPro 5 Plus is the size of the te^d fifes and work spaces. 

There are 1 69 lines available in eaclt of 5 separate text areas. 

The main text and 4 extra text areas can be likened to 

working on 5 different files at any time, switching from one 

to another for reference, or editing and updating, as re- 
quired. 

"WordPro 6 Plus" For Tt«: SuperPET (SP9000) 

Like -5 Pius" . [his program also offers multiple text areas, 
however now the number of lines in each Is somewhat 
definable. The operator is asked to select either "Short or 
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Long Banks" of texi. ''Short banks" will provide 6 text areas 
of 153 lines each, while "Long banks" will provide 3 lot 
areas of 256 lines each as well as 2 areas of 51 lines each. 
This program is available as of July 1D83. 

Future WordPro's? 

Already well underway, is a program for ihe Commodore 64 

thai is a total reconstruciion of the WordPro series. This 
word processor, lo be called "WordPro 64", is promised to 
be based'on the most modern concepts developed in recent 

years, and will have many incredibly advanced features that 

Sieve Punter (eels will create the best word processor ever. 
Needless lo say, we are all eagerly awailing its release. 

Extra Manualfl 

Two Independent manuals have now been published to 

help owners and students learn WordPro programs. Both 
are complete with step by step instructions and practical 
exercises. One manual published by Ga^e Publishing is 
eniilied "introduction to WordPro 4 Plus", authored bv two 
professors from the University of Western Ontario. The 
other is published by Copp Clark Pitman and authored by 
three teachers in the North York Board of Education. It is 
entitled 'WordPro for Commodores, A Student Manual". 



WordPro Compatible Programs 

"MallPro" (By Steve Punier) 

MailPro is especially versatile in setting up mailing lists for 
merging with WordPro files, or for printing out mailing 
labels or envelopes. Over 2,000 records can be stored on 
one disk (depending upon disk drive), and fields can be 
easily suned and relrit-ved just like a lull-fledged data ba?ie 
program. 

* SpellPro" (By Jim ButterHeld) 

Just what so many have hoped for! "SpeliPro" will chet:k the 
spelling in WordPro files against the ■■Butlerfield Basic" 
dictionary. The "unmatched" words arc marked for cither 
correction, deletion, and/or addition to the dictionary 
which can be extended up to 80,000 words (depending 
upon disk drive). 



All the above programs - WPl, WP2 f , WPS + , WP4 + . 
WP5 + , WP6+ and SpellPro and MailPro - are avaiiabie 
from authorized Commodore computer dealers. 
Below is a program that will allow you to read WordPro files 
if you do not have a WordPro program. Thais all for now. 

more next time. 
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100 input "filename";fS 
110 input 'drive* ";dr 
l2OzS = <:hr$(0):s$ = chrS(32) 

130 open 1 .8.3,mifl$(str$(dr),2)+ ":' -^ 

140get^l,a$,aS 

150get'ha$:ss=st 

I60a=asc(a5-z$) 

1 70 if a>G4 and a<9G then a = a + 1 28 

180ila<32thena=a-i-64 

190 print chr$(a); : it ss then 240 

200ifa<>95then 150 

2 10 print '■ - 

220 get' I .as : if aS = s$ then 220 

230gulo iGO 

240 close 1 
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This tsfiue.fhe Manager Column is a coupfe of tips submitted 
by readers, followed by a hard disk backup program for 
those using a 9060/9090 drive or those considering such an 
addition in the future. The illustrious John Stooeken witi 
return next issue aith a fist of the SYS BA-¥s and their 
functions. - Ed. 



Manager Searching 



Ross Eddie 
Wc»lHiU,Ont. 



To add a "Hunl" like search fuiietion lo Global Update, 
Produce Sub-Files (filename -finish" on Ihcdiskelle). and 
Report Generaie, modify lines 800 to 850, and 2356, Then 
add lines 2702. 2704. 2706. and 2708 as follows: 

800 sys pr, 24. 0. "enter condition l.< 2.> 3.<= 4.> = 

5. = 6.0 7. any occurence ? ' 
810a$=slrS(sc^(i):syspr,y,x3-l,a$ 
820 x$="" :sysin,y.x3. 1 :gosuh3345: sc%{i) = va](x$): 

if sc%(i)<l or 5c%([)>7 then 820 
850 sys pr, 24,0. '[spaccGl]" 
860 sys pr, 24, 0, " enter search siring? " 

2356 on sc%0 gos^^b 2420. 2470, 2520, 2570, 2620 2G70 
2702: goto 2370 



2700 return 

2702ae$ = figlilS(ss$(j).(len(ss$(j))-l)) 
2704 for ii = 1 to (len(r$)-len(ae$l) 

2706if mi(1$lrSJj,len(aei)] = ae$lhenf]=l 
2708 next jj :reHjm 

2710 az = ra : ra = val015) : a-peck{198) , b 
c = peek(ba + 78+l3) 



= p«?k(216) 



This addsa new seventh condition to the standard six which 
appear in the three programs mentioned above. These are 
die only lluee Ihai allow for search criteria, and if yon want 
the new condition in all of them, you'll need to make the 
changes in each Specifying a search condition 7 will find 
any occurence of the search string in any field, anywhere in 
the record. It also picks up spurious maldies whidi Jiiight 
consist of the end of one field and the beginning of the not, 
but ttial won't bother most applications. Be extra careful 
with consecutive numeric fields which are must succeptable 
to this. 

Ross's mods may be a tittfe slow in Basic under extensive 
use. When f\4r Slot'eken explains the SYS functions next 
time, they might be easify converted to machine language 
calls 
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Device Numbers 



Rev. Dave Sproule 
Etobicoke, OnL 



Since I frequently have both my CBM 2022 printer (device 4) 
and Olivetti ET221 typewriter (device 5) lired up at ihesame 
luiie, ! changed a line of Report Generate to read: 

10020 poke 32767, l2rifxS= "A" then poke 32767, M 
: pt = 5 :dv = pr 

With iKe addition, the ASCil/CBM question also selects The 
correct device number. 

I have come up with a few more helpful goodies but 1 don't 
know if you plan to include this type of user modification 
data. I for one, though, would certainly be interested in 
reading what other Manager users have done to improve a 

very good program for tlieir particular needs. 

I also have a t^ijestion. In adapting The Manager by simplify- 
ing it for office use, I would like to tiave several programs 
call the next in sequence. For instance: In using "generate" 
to print Dur parish list, I ask it new names have been added 
^nce the last printing. If the answer is "Yes" then "sort" is 

called and run to set up a new pointer file Unfortunately, 
when "sort" calls "generate" to get back to printing the list, 

my 8032 craches with the backslash x. "generate" com- 
mand. Any surest ions? 

Also, with regard to Bill MacLean^s article, "File Chain 
Tracer" in issue 01. 1 think this is what The Manager has 
needed. 1 really could use Manager relative files wjlh records 
about three blocks in length. How about an article on the 
necessary mods to do it? 

First Dave, we would be defighted to print any more mods 

that might assist other .Manager users, //anyone else has 
any, ptease write with those too. Your first question is on the 
incestii^ations tisi and your second is indeed challenging. 
Wei! try getting fxylh into a future release. 



Hard Disk Backup 

This program, desii^ned by James Whilewood oJ Milton, 

Ontario, takes u relative file created by The Manager from a 
Commodore hard disk (eg. 9060/9090) and copies it record 
by record to as many floppy diskettes as necessary. The 
program to get it back off the floppies will be printed j^xt 
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Procedure: 



1. Enter the program (next page) and save it with the 
filename " HARD BACKUP " , (Note; save it once on the 
hard disk and again on your Manager system diskette) 

2. Make sure that the hard disk drive and the floppy drive 

have different unit addresses- This can be done with the 

program called "change disk'' provided on The Manner 
system diskette. We recommend that the hard disk be 

defined as unit 8 and the floppy as unit 9. 

3. Load 'HARD BACKUP" 

4. Hard Backup uses Manager machine language bubruu- 
tines. Most likely you have copied the entire Manager 

system diskette onto your hard disk. Continue with KIJ N 
and Return and HARD BACKUP will load the necessary 
routines. 

-*^ 

m 

5. Enter the source file name. 

6 Enlerthesourceiinilnumber[ie. thenumberofthehard 
disk). 

7. Place destination diskette in drive of unit 9 (ie. a 
diskette that will receive tlie source file), 

8. Enter destination unit niimber. 

9. Line 230 allov^s formatting of the destination diskette. 
Type "T' or "N" and hit Return, 

10- Wher\ the floppy has been filled, the bell will sound, and 
the computer will prompt with: "is anf>th**r backup 
diskette ready?". Place another diskette in drive 0, type 
*V and hit Return. You will then be placed back at Step 
9. 

11. When the entire hard disk file has been copied, the 
computer will rehirn to The Manager" menu. 
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IO0iffl=l ihen 130 

n0iffi = 2lhen36O 

12011=] :dioad "basc- 
- 130 sys 5-4096+ 8-256 ■ . -* 

140\x:"0:cmach r :ba=l8432 

I50pri[il "H": 
, . 160 fof i = ] to 8 : print "••*•••*"*•"■; n^xt 

1 70 print tab(29); " backup a hard disk file " 

180for i = l lo8 : print '*•••***•**■; ; next ^ 

190 print : print "Henier source filename' "■ 

200T1-12 :gosijb460:sf$ = x$ 

210print :print ""Hemer source unit number? ^ 

220 [I ^ 2 : i^usub 460 : su=val[x$) : tt su<8 or su>l .S then 220 

230 print : print 'Henler destination unit number? "; 

24Un= 1 :gosiih4fiO:clu = vaj(x$) :ifdu<8otdu>15orsu=<iulhcn240 
250 f[ = 2 ; dload(sf$ + " .5cr " ). dO. iji:su) 

260sysba:nr = pcck(27S35)-hpeek<27G3G)'256:rl = pt?ek(27634) 

27(1 y I = pf*pk(2 1 fiV X 1 = peek[I ^Sjidopen'* 1 .(sf S),d0,u(su):dn - 

280 priiii : print "Bdo you wish lo format th<- destination diskette^ - ■ 

290 n= 1 : gosub 460: if x$<>"y -and >;$<>" n' ilien 290 

30i)ifx$="y' thengo£ub54[) -i ■ . 

310d$="0" ;fiosub580 

320lr = int(fb'^254/(rl+l)):if!r = 0then39O 

\\SK\ dn = dn+- 1 dopen*2,{ '■@ ^ + sf$4str$(dn)}. dO, u(du), w 

340 iidn= I then dopen-3, "file data". d0,n(du),w;prinl'3,nr,rlddose'3 
350fori = Hotr:x$-" 

360 \i, 1 x% : xt = kS : if xS = chrS(255) then dclosc'l ; ddose'2 : goto 440 

370 rneS = ' v " + str${i) : gosub 5 10 

380 pnnt*2,x$ : nexlhdclose'2 : meS = " v - : i^osub 510 

390 print: print ^ BB^ is anotfier backup diskette ready? '; 

400 n=l :(?osub4(JU,itxK>>" then 400 

410 poke 216, yl poke 198. xl ; sys 57447 

42()fori=t to 5: print "H' : nexti 

430poke2l6.yl ; poke 198.xl : sys S7447 -goto 280 

440me$= 'finished backing up the filt" iiiosubSlO 

450\>t,"'0:themanager' ,, - 

460y^peekl216):x = peek(iy8) 

470x$=" :sysba+57,y. x,n 

480ifx$=''Q" then run 

4901fx$="q" then:\x/0:themanager" 
500 return 

5IOyK = peeJc(216):xx-peek(198) 
520me$ = meS+ '" :sysba + 60.24. 0, me$ 
530 poke 216, yx : poke 198. xx : sy^ 57447 : return 
540 met = 'formatting diskette" :go5ub510 

550aS="nO/+sfS+"/+riehtJC " +str$(dn),2): open 15, (du). 15, a$:dosel5 
560met='v" ;gosub5IO 
570 return 

580xS="$"+d$+ ■:'$%&■■' :open;i.(du),0, xS:gel-'3.xS,xS,xt,xS.x$.x$ 
590 get'3,x$ ; if Ien(xS)<>0 goto 590 

600get'3,xS.x$,xS,y$:x-len(x£}:ifxlheiix = a5c(x$) 
610y = len(y$); If y (heny = asc(yl} 

620fb-x+y-25G-5:dose3:rtiIuni 
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This is an adaption of a keyword utility, by Charles Brannon, 
for the Commndre-64. Burst keys are a handy thing to have 
aruuiid. dS 11 sliarltns ilie liinu netded to enter keywords 
such as LIST. RESTORE, GOSUB and RETURN, Other key- 
wnrri programs allow only 26 keywords to be included in 
their lable, while mine allows up to 52 and 2 specials. 

This keyword program works off of the hardware interrupt 
vector located at SO;Sl4-S03t:j (the $ denotes hexadecimal 
notation, in decimal the values are 788-789). The program 
re-routes this vector to go to the machine language routine 
locateda[$c000'Scl90, 

At Sr^no the rouiine rherks to see If the Function I key has 
been pressed, if il iia^i, it goes into waiting mode, Tiie 
program will stay in waiting until another key has been 
prpi^sfHl. The legitimate keys In press are A through Z and 
shifted A through shifted Z. If any other key has been 
pressed^ the program justs exits from the waiting mode. If a 
legitimate key has been pressed, the program looks up the 
token lor that key in d iable» and then it prints the keyword 
that the token represents. i 
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A token is a single byte used to represent a keyword. This 
way, a whole keyword such as RESTORE can be condensed 
into one character. Token values are always equal to or 
tireatet than 12S decimal or $80 liexdde;:inial- This lukeni- 
zation saves a lot of memory in BASIC storage of programs. 



Darren Spruyt 
Gravenhurst, Out. 
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Upon LJST, BASIC automatically expands these tokens into 
the keywords that we are all familiar with. 

I 

Table of Tokens and the keywords that they represent 



128 -end 


129 -for 


30 - next 


131 -data 


132 -input* 


i:^:i-]nput 


134 -dim ; 


1 35 - read 


1 36 - let 


137 - goto 


138 -nin 


139- if 


' 140- restore 


141 -gosub 


142- return 


143 -rem 


144 -slop 


145 -on 


146 - wait 


147 - load 


1 48 - save 


149 - verify 


ISO-def 


151 -poke 


152 -print' 


153 -print 


1 54 - cont 


155 -list 


ISe-dr 


157-cmd 


153 "Sys 


159 -o[>en 


1 60 - close 


161 -get 


162 - new 


163-tab( 


lG4-to 


165 -In 


166-spc( 


■• 167 -then 


1 68 ^ not 


1 69 - stq> 


?. 170- + 


171 -' 


172-' 


173-/ 


174- ± 


1 75 ' and 


176^or 


177 -> 


178- - 


179-< 


180 - sgn 


181 -int 


182 -abs 


183 - usr 


184 -fre 


1 85 - pos 


186 - sqr 


187 -rnd 


;^ 188- log 


189 -esp 


190 -cos 


191 -sin 


192 - tan 


193 -oin 


194 -peek 


195 - len 


196-str$ 


197-val 


198 -asc 


199-chr$ 


200 - leit$ 


201 - rights 


202 - midS 


203 - go 
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Nolice Jhal some tokens represenf single characters such as 
■♦-,>, and i. When these chardtters are used outside 
quotes, BASIC assumes they will be part of some arithmetic 
operation. Within f|outes, Ilie same characters have a differ- 
ent value which is a PET ASCII code. By Assmmg two 
different values to tfie same character - depending on where 
it is used - BASIC can more quickly and easily determine the 
difference between a ^' + " meant for display and a "+" 
meant for execution. 

I 

Exaipplc of Tokenization 

Type the followini? as it appears 

new 

10 rem 

poke 2053, 128 

list 

Now the line thai should appear is 
10 end 

r 

The value ir location 2053 is the token (hat controlled the 

keyword (hat BASIC displayed jusi after it printed the line 

number. By changing the value in location 2053. according 

lo our table above, we can control which ke^-word BASIC 
will display. 

Now lets go on to application of the program. In the first 
paragraph. 1 mentioned thai the program could take up lo 52 
keywords in its table and two specials. These ^>ecids are 
one-key entries of two commands. LIST and RUN By 
pressing the F5 key, the BASIC protjram jn memory is 
aufomaiLcaliy LISTed from the beginning. No line range can 
be set sucti as U5T 1 00-200 with (his function. The F7 key is 
an auto run key, just press it a[Ld ihe current BASIC program 
in memniy is auiomaticaly run. \s with the previous com- 
mand, no line can be set for the run to begin at. 

The other keywords are displayed using the above descrip- 
tion of Ihe waiting mode. When the Fl key is pressed, ihc 
computer is set up lo wail for another key entry. After this, if 
any key is pressed «it decodes it and prints a keyword, if 
neccessary. otherwise it just exits from waiting. 

An Example 

Press the Fl key and then press the A key. The compter 
should now display the keyword POKE where the letter A 
used to be. Now for another. Press the Fl key and press the 
shift key and Ihe A key lui^ether like you were going lo get 
the graphic character off of the A key. The keyword PEEK 
should now appear where (he graphic A character was. 



The F3 key is also useful as a special key which has already 
been defined, this Is to be used as a delete key. If. for 
instance, a wronR keyword has been displayed on" the 
screer] which is four characlers is leni^th, the delete key 
would have to be pressed four times. With this key, you just 
push it and the keyword just displayed, wouid be deleted. 
This key is just primarily useful to deleie incorrectly entered 
keywords. 

The keywords that are displayed are in accordance with the 
keyword table DATA statements that appear at the end of Ihe 
program, namely lines 1:35- 1 :i9. The (;^hle ascends for A to 
Z then from shifted A thruugh shifted Z. If. for instance Ihe 
first data number in line 1 35 is changed from 1 5 1 lo 1 7G dJid 
the program run again the following will happen. Upon 
prcssingtheFl keyand then iht A key.lhe keyword UK will 
be placed on the screen rather than the keyword POKE. 

Another method of changfeig ihe keyword that will be 
displayed, after the prc^ram has been lost from memory Is 
to modify Ihe table in memory At Scl20 or 49440 in 
decimal is a table identic^ lo that of the last data statements. 
^y POKEing to thjs table, we can also change Ihe keywords 
that are displayed. The table is also set up as in the data 
slatemenis, Press tlie Fl kev and then the A key- the 
keyword OR or POKE should be displayed. Now POKE 
49440J28and do the same procedure The ke>'word END 
should now have been displayed. 

Another item to remember is how to (urn the program on 
and off. To enable, ust the SYS Ihaj is given at the beginning 
of the program. To disable, press RUN-STOP/RESTORE. 

By modifing the keywords that are displayed by using the 
table and/or the data statements, the keys and their maich- 
ing keywords can be set up in a way that can be used easily 
and efficiently b> the user. 



Editors Note , . 

Great program Darren! Hope to see more like it! One thing I 
noticed, that migbi be considered an added bonus, is the 
fact that your routine doesn't affect the value of the Fl key 
from a GET slalement Too often this is overlooked, Also, 
the utility is still in affect during an INPUT statement, but 
again with no nasty side effects. 
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As of running Ihe program, the setup of the keys is as 

follows: 



Ite-Shirted 

a = po}te 
b-clr 
c-^prinl* 
d = data 
e = end 
f=for 
g = golO 
h = get 
i=- input 
j = mid$ 
k^righl$ 
1 clefts 
m = tab( 
n = nexl 
o = log 
p sprint 
q = fnd 
r=read 
s=5lep 
t = lhen 
u = save 
V - load 
w=verif> ' 
x=len 
y = val 
z=sys 



Shifted 

A = peek 

B = chrS 
C = cont 
D=d]m 
E-def 
F = abs 
G=gosub 

H.= relurn 

I = input* 
J = Stop 
K=a1n 

L = rem 
M=exp 
N=not 

O=open 

Pe close 

Q=cmd 

R= restore 

S = stf$ 

T=asc 

U-fre 

V=wait 

W = ml 

X=spt^ 

Y=sqr 

2=rnd 



lOprint'^Hsupcrkcy 61 ' 

20pTint^Mby 

30 prim ' Bidar ren spruyi ' 

40 print " ^^^M please wait 

501ori = Oto:i:39:readx:poke49152 + Lx 

60 poke 1 024, X : cti = ch + X ; next 

65if cli < > InS^-lfi then print 'data error' : stop 

70 print " HMBBftn turn on: sy^ 49409" " 

80 prim ' BHff '^' t^^f^i off 'ri][i stop/restore' ' 
90print''|||ablL>at'19't40" 

99 end 

]OOdatal42. 18,193. 140, 19,193 
llOdataHl, 16,193. 173, 17, 193 
120 data 240, 7TJfi5. 21,S. 201. i:i3 
130data208, 11. 169, 0, 141, 17 : 

HO data 193, 231.234, 234, 76, 2'1'1 
150 data 192,201. 134, 2f)S, 29, Ifi9 
IfiOdala 0,133,198,174, 20,193 i r 



170data240, 237, 169, 20,230,198 
iSOdaialH 198,153,119, 2.200 
190 data 202, 208. 245, 160. 0, 234 
200dala 76,212.192,234.201,135 
210 data 208, 4,169,155,208. 6 
220 data 201, 136,208,205.169, 138 
230datal60. 1,140, 23.193.238 
240dala 22,193,208, 4-1.234,234 
250 data 234, 165,215,201,133,240 
260datal84, 201,193. 144, 10,201 

270dala219. 176. 6, 56,233,167 
280data 76.122,192,201. 65,144 
290datal63.201, 91.176.159, 56 
300daia233, 65, 160, 0, HO, 23 
310datal93, 234, 170, 189, 32,193 
320dalal70, 160, 0,132.198.160 
330datal58, 132, 34.160.160.132 
340dala 35,160, 0, 10.240. 17 
350data202, 16. 16,230. 34,208 
360data 2,230, 35,177, 34. 16 
370data246, 48,241.234,234,198 
380 data 34,200,177, 34,234. 48 
390 data 10,230,198,166,198,157 
400dalall9, 2, 76,169.192,230 
4]0datal98, 166, 198, 41,127,157 
420datall9, 2,173, 23,193,240 
430dala 12,169, 138, HI, 119, 2 
440 data 141, 23, 193,208, 8,234 

450 data 234, 136, 169. 20.141,119 
460data 2,230. 198,141, 17.193 
470dataH0, 20,193,173. 22,193 
480data240, 14. 166, I9?i. 169, 13 
490 data 157, 119. 2,230,198.169 
SOOdata 0, Mi; 22, 193, 173, 16 
51C data 193, 172, 19, 193. !74. 18 
520daldl93. 76, 49,234.234,120 
530da1al69, 0, HI, 20. 3,169 
540da1al92. HI, 21, 3. 88, 96 
550datd 96,234. 0, 138,236, 3 
560 data 4,234, 138.234,234 
570 data 234, 234, 234, 234. 234. 234 
580 rem **•• keyword token table 
590 data 151, 156, 152, 131, 128.129 
600 data 137, 161, 133.202,201.200 
610dalal63, 130, 188, 153, 187, 135 
620dafal69, 167, 148, 147,149,195 
630 data 197, 15K !94, 1^.154.134 
640 data 150, 182. HI, 142.132,144 
650datal93, 143. 189, 168,159,150 
660 data 157. HO, 196, 198, 184,146 
670daLaI81,166.186,186 
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This program demon&Jrates ilie use of output jump vector at 
decimal 235 (Seb) on the CBM 3032. The prt^ram accom- 
plishes it by catching ihc keys as Ihey are pres^td duil usmg 
Ihe A^CII value ol the key pressed as ati index into a tabic. 
The value at that location in the fable is stored at location 
2]7(last key prcs£od)and (he r^ular subroutine in ROM is 

called. 



The sample progra![i iiitluded remaps the shift of the nu- 
meric pad to some of the extended screen funclioijii availa- 
ble on the m'd'Z.mm and SuperPel. However, these could 
easily be changed lo other characters such as graphics 
which are not readily available from the keyboard 
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10 poke 53, 126 :dr: rem lower EopoJ memory 

20pnm "H^ti-DECODE8032V1,0-GREG BEAUMONT ' 

24 print 

25 prim " This utility redecodes the keyboard on the CBM 8032. " 

26 print " Below is a list of Ihe new key functions' 

27phnt I^^To use them press then -SHIFT' key and the number of thedesired- 
28prinl " function on the numeric Icey pad ' 

29 print 

30 print \SHIFTT^ ERASE BEGIN" 
40 print " SHIFT r-ERASE END" 
50 print "SHIFT ^S'-BELL" 

60 print " SHIFT '4^ - SCROLL DOWN ' 
70 print ^ SHIFT o"- TEXT MODE" 
80 print " SHIFT'6'^ DELETE UNE" 
90 print '^SH[FT7^-SCR0LLUP" 

95 print " SHIFT 'S' - Cf^PHICS MODE " ■ . 

96 print " SHIFT '9' -INSERT LINE ■ 
100 gnsub 1000 

n0sys7*4096-H 14*256: end 

lOOOfor j-3225610 32312 ire^dx: poke j,x: next: return 
lUlOread x : ch = ch + x 

1020 poke). x: next 

I030ifch<>7006thenpnnt "data error" : slop 
1040 return 

1050 data 169. 16, 133. 235, 169, 126, 133. 236 
1060 data 96. 170. 170. 170. 170, 170, 170. 170 
1070 data 165, 152.240. 25.165,217, 10, 74 
1080 data 233, 48. 48. y. 72.233. 57, 16 
lOOOdata 4.104,168.185, 48.126.133.217 
1 100 data 160, 0,136,208.253, 76, 12,226 
11 1 rem the next 9 are the table of substitute values 
1120datal50. 22, 7.153, 14, 21, 25.142,149 
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re-decode keyboard for ascii 
and new control codes bv 
gregbeaumoni 

keys aie set lo the following list 

1 -erase begin 

2 - erase end 
3 -bell 

4 - scroll down 

5 - lexl 

G- delete line 
7 - scroll up 

8 -graphic 



• 9 -insert line 



* 


= $7e00 




IStlE^ 


= $dy 




shhky 


= $98 




start 


= $7 


elO 




inil 


Ida 


'<star[ 


; link redecode data 


r 


sta 


$eb 




* 
J 


Ida 


*>sta!t 






^ 


Sec 






rts 






• 


= start 






Ida 


S9S 


:get status of shilt key 




ftieq 


exit 


;check for shift key pressed otherwise exit 




Ida 


Istkey 


;get last key pressed 




asl 


a 


:maskolf bii7 




Isr 


a 






sbc 


*^0 


;ascii $30 




bmi 


exit 


:inust be between 1 and 9 




phci 




isave old value 




sbc 


•'9 


;ascii $39 




bpl 


exit 






pla 




; rest ore uld value 




lay 








Ida 


table.y 






sta 


Islkey 




delay 


Idy 
dey 


■$00 






bne 


delay 


* 


exit 


jmp 


$c20c 





table : 



-byie 

150,22,7,153,14.21,25,142.149 
-end 
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Making Friends With SID 
Parts 



Paul Higginbottom 
Toronto, Ont. 






Yes lolks. it's IhaUime again. Hopefully by now, you will be 
sUning to see the various imeracrions of envelopes, fre- 
quencies, and waveforms. These are our biisic luuls luf 
music (or indeed any sound) synthesis. 

To recap. Ihe program shown last article cakuldles d fre- 
quency array of 7 odaves of notes. We will use that as a base 
for this article, ro crealea "piano"^ program, which will allow 
us \o piay the keyboard like a piano- 



However, before we begin adding lines to the program, you 

will need lo delete all the lines from 450 onward (by simply 

entering the line numbers by themselves and pressing 

RETURN), because we certainly don't want to see. or heart!) 

the frequency table being created every lime we run the 
program. 



To allow us to play the keyboard, our program must see if a 
key is pressed, and if it is. we must evaluate which note that 
corresponds to, and gate a voice on witli that particular 
frequency. To sound "Vianolike." that is, when a second key 
is hit (after the first is released) the first sound will stili be 
able to be heard, our program must "cycle" through the 
voices. To put this another way. the first key pressed will 
"play" the first voice, and then the second key. the second 

voice, the third, the third voice, and the fouHh. back to the 

fi r^t voice, A statement ^^uch as: 

voice = voice + I : if voice>2 then voice = 

. . .will cycle the voice counter; the IF statement ensuring 
the variable "VOICE" doesn't go out ol the range to 2. 



Enter the following lines after having loaded th<^ program 
From the last article, and having deleted lines ■150 onward: 

V 

5005id=54272 \ 

510 voice = :oct==4 : wave=32 

520vm=7:hi = 255 "y 

530 for i = to 23 . poke sid -^ i. : next 

54npokesid+24, 15 

550 read a. d, s, r. pw 

560 for i = to 2 : index = sid+i-vm 

570pokeindex + 5,a*16 + d 

580 poke index + 6, s* 16 + r 

585pokeindex + 2,pwand255 

586 poke index + 3. pw/hi 

590 next 

600 data 5. 11,0. 0,800 

700kS="q2w3er5tev7ui9o0p«- ' 

710djmk(255) 

720 fori- 1 folen(k$) 

730k(asc(mid$(k$,i,l)))-i 

740 next : print 

750print - 2 3 5 6 7 9 - ' 

760print "qwertyuiop®* ' 

800geiaS:ila$="" gol'oSOO 

810 key= k(a5c(a$))-l : if key<0 goto 800 

820ifkey>ll then frq-f(ocH rkcy-12}: goto 835 

830frq = I(ocl,key) 

83Gfh = inl(ffq/h]):fl = frq-fh*hi 

840 index- sid + voice*vm 

850 poke index, 11 : poke index + 1, fh 

860 poke index -I- 4, wave: poke index + 4. wave+1 

870 voice=voice4 I : if voice>2 then voice = 

880 goto 80U 
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Line by Line Explanation 

500 assigns ihe address of Ihe SID chip to the variable "SID". 

5l0iriitiali2es variables "VOICE" (current voice being 
'played')H "OCT" (currenf octave the keyboard notes 
be^n al)' ti"^^ "WAVE" {tlie current wavdorni value to 
be POKE'd into tlic control register of a voice). 

520 sets two constants; "VM" (voice multiplier) to 7 because 
there are 7 byles to control each voice, and the memory 
address of the start of each voice is computed by 
*'V01CE-VM"\ and ''HI" to 256, which is the high order 
vaitie divisor. It was explained in a previous article how 
certain values are represented in two values; "lots" of 
256, plus the remainder. 

530 this FOR. . .NEXT bop initialli^es the SID chip registers 
to zero, to ensure that no previously run program will 
affect this one. 

540 set SID rej^isler 24 to 15. This is the volume re^ster. and 
therefore we are setting the volume, and 15 is the 
maximum value, 

550 reads in the envelope and pulse width parameters we 
wish to lest froTR the DATA statement at line 600, The 
variables A, D, S, and R represent the four parts of the 
envdope; Attack, Decay, Sustain, and Release. PW is 
the PuJsc Width. 

SfiOstart of a FOR. . .NEXT loop which will set the three 
voices in the SID to the parameters just READ. 'INDEX" 
is set to the start address of the block of seven bytes for 
the current voice. 

570 put the attack and decay values into register 5 uf the 
current voice. 

SSOpot the sustain and release values into register 6 ot the 
current voice. 

585 pul the low value of the pulse width into to register 2 of 
the current voice 

586 pul the hii^ti value of the pulse width into to roister 3 of 
the current voice 

590 continue looping until done with the NEXT command. 

600 DATA to be tested, This consists of ATTACK, DECAY, 
SUSTAIN. RELEASE, and PULSEWIDTH [if that wave- 
form is used). 

700 ki is set to hold all of the keys which can be played. You 

should note that Ihese keys represent a piano layout on 
the keyboard. 
710 dimension the Kl array. This will be an array of the key 
positions, subscripted by the ASCII value of the key- 
press. This is necessary, because we need to know ihe 
key "position" along the piano layout lo calculate the 
frequency which should be used. Therefore, 
k(asc{'q")}=l.k(asc("2"))-2.etc. 

720 start of FOR. , .NEXT loop to assign the K( array. The 

Icfop goes from l.the number of characters in kS, which 
is calculated using the LEN( function. 



'SWthe expression asc(niid$(k$.i, 1 )} gives the ASCII value of 

the i'lh character in k$, 

740 continue the loop, 

750-760 print up the keyboard on the screen. 

800 'rnairt loop* -check keyboard, if nothing is pressed, go 

back to this iine again, and continue checking, 
SlOassigns KEY to the position of the keypress on the 

keyboard minus one. Since elements ol the array for 

keys not in the piano part will be equal to zero, this 
expression will equal minus one if an invalid key is 
pressed. Therefore, the IF statement checks for invalid 

keys by seeing if KEY<0. and if so, going back to the 
keyboard checking line again. 
820there are 12 keys/ notes withm an octave. Smce there 
are more than l2keysinour piano layout, the program 
must check for this, and if the key position is greater 

than 1 1 (since the key position goes from zero onward), 

it must subtract 12 from Ihe key (since key is the 
semitone value) and add I lo the octave. Instead of 

ACTUALLY adding ! to the octave, and subtracting 12 

from the key this IIeic evaluates ihe frequency right 
there with the subscripts oct 4-1, and key-l2) and skips 
the next line which would calculate the h*eqLjency 
[Lunually. 

830 gets frequency from the array. 

835evaluates the low and high values of the given fre- 
quency in variables FL, and FH. 

840 1 N DEX is sel lo the start of the vioce block of registers, 

850 the frequency low and high values are now POKE'd into 
the SID, INDEX is equal to the position of the low byte of 
the frequency, and INDEX ^ 1 to the high byte, 

860 because we cannot detect the duration ot the keypress, 
the voice is gate'd off, and theji on, so that the A-D-S 
cycle is what is executed wnen a key is depressed. The 
voice is gated OFF first so that the release will have been 
completed before we gale the voice ON. Register 4 (the 
control register) is POKE'd with WAVE (the value of the 
current waveform, one of 16, 32, or 64 [128 for noise. 
but this isn't particularly "inusicarj) lo release, and then 
WAVE + 1 to start the cycle. 

870 this 'cycles " the voice, as was explained earlier, so that 
each successive keypress uses Ihe *next available' voice, 

and this gives the use the ability to more or less play 
chords by playing keys in rapid succession. 
880 this loops the program back to the start of the main loop 
to check the keyboard again. 

Read the description of the program caTefully. until you 
understand how it works. Check for any mistakes, and SAVE 
the program BEFORE entering Ihe RUN command, because 
if you've made a mistake, you might just cause an unrecov- 
erable crash, and have to do all that typing again! 
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WhenyouVeSAVE^dlhepro?ram. run the program and you 
SHOULD (famous Jasi words!) after d sa:ond or two, see the 
layout of the keys to play appear on the screen. You can then 
play the keys, and you'll hear the ertvelope which the 
program is using. 

Ok mistro. the playing's over, it's hack to work. Now it's time 
to experiment! The key lint Ju cliaiii^e is the DATA slate- 
ment in line 600, Press the STOP key to end the prograni, 
dtid enter: 

.* 600dala3.9, [), 0, 800 

This will make the attack and decay shorter than betore. 
You may note we have a suslain level of zero, which means 
the decay will fade to NO volume (or very close). 

RUN the program again and hear the difference. Experiment 
with other numbers. For example if you have the sustain 
(the third number) gredter than i:ero, the notes will ^slay on' 
until the VOICE variable has cycled around to (he ahihc 
voice attain and it is changed to the new no(e. 



The VOICE cycling line, i.e., 870, could be changed so that 
the piano becomes ''monophonic" (one voice) by changing 
the '■voice>2" to ■■voice>U', Tr>' that. Also, the octave and 
waveform couJd be changed. Try enteritig: 

510 voice ==0: oci = 2 :wave = 64 

This will produce notes two octaves lower [han befcwe. and 
is now usinft the "reedy" pulse wave, 

Thi*; simple program actually provides quite a bit of (lexibil- 

ily, although tiecause it's written in RASIC, it is limited in 

that no 'real time special effects' can be performed, and the 

duration of keypresses cannot be checked. Look out for a 

cartridge coming out soon which does all itiis and more! 

Also, a real synthesiser keyboard add-on with more SID 
chips is coming soon! 

I would expect this is enough (or this Time. This program 
should give you a much better "feel" for how the various 
pammelers affect the sound. Next time we can go on to look 
at the filter. Have tun! 
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Sound Help 



Sound Help 1!^ a fairly iisefii! iitilily lliai can help with sound 
on Che Commodore 64. Willi il, ihe user jusl lias lu call, an 
SVS with five parameters after it to activate. Most of the 
information needed to use Sourd Help is conlainpd along 
with [heproi^ryiiu Alter runniii,^ llie prugrdin, itexpldiiibtln; 
parameters that must follow the SYS, Have fun with it. 
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Editor ft ISote 

The "]o freq value" and "hi freq value" are the low and high 
bytes that make up the frequency to be played. On page 38-1 
of the C64 Programmers Reference Guide is a chart (hat lists 
all the combinations. 



Sound Help Demo Progrcmi 

1900a^l :e = 32:oc=4 

1905 poke 54272+24. 15: rem turn volume on 

1910 read b,c,d,f: if b<0 then run 

1 920 sys 49664, a, b/oc, c/oc, d. e 

I930forj = 0loll0*f :nex£ 

I940sys49664, a, 0.0, 0,e: rem turn voice off 

1950forj = 0tol0: next 

19G0 goto 1910 

2000 data 91. 50,255, 3 

2010 data 91, 50,255, 2 

2020 data 91. 50.255, 1 

3030 data 91, 50.255, 3 

2040 daia 106, 63,255, 1 

2050 data 221. 59,255, 2 

2060 data 91. 50.255, 1 

2070 data 91. 50.255, 2 

2030 data 137. 47.255. 1 

2090 data 91. 50,255. 3 

2100 data -I. 0, 0, 



u. 



Darren Spruyt 
Gravenhurst, Ont. 



10 rord^ Oto 119 : read s : poke 49664+d,s : next 

15print "^^^Msound helper 64" 

20 print "Hn|||f;y darren spruyt " 

25 print "Bouse: sys49664,a,b.c.d,e" 

35 prim " Jwherea - voice number {1 or 2 or 3)" 

40 print lab(7) "5 = 10 freq value 

45 print tab(7)''c = hi Ireq value 

50 print tab(7)"d - sustain/release value 

55 print lab(7)" e = waveform value (16-lriangle) 

60 print lat){26) * {32-sawtooth) " 

05 primiab(2G)'(G4-pulse)" 

70 print lab{26)"(128-noise)'' 

75 print "note:" 

76 print " atlauK/decay rate of zero is assumed, ' 

77 print " routine not relocatable without mods. " 

78 print "" volume to he turned on separately, " 

79 print " if using pulse, pulse rate mjst be ■ 

80 print ' set up before hand. " 

100 data 32, 96, 194. 56.233. 1 
n0datd201, 3.144, 3, 76. 8 
120dalal75, M1.119. 194, 10, 10 
130 data 10, 56.237,11^,194,170 
140dalal42. 119, 194. 169. 0.157 
ISOdata 5.212.157, 6.212.169 ' 
160 data 8.157. 4.212. lt>9. 
170 data 157, 4.212. 32, 96.194 
180 data 157. 0.212. 32, 96.194 
190dalal57, 1.212.169. 0.157 
200 delta 5,212. 32, 9G, 194.157 
210 data 6.212, 32. 96. 194. 24 
220dalalO5, 1.157, 4.212.168 
230 data 165. 162. 24.105, 3.197 
240 data 162, 208. 252, 152. 56,233 
250data 1, 157. ^.212. 96. 96 
260 data 32,253,174. 32,158.173 
270clata 32.247,183.165. 21.208 
280 data 6.165. 20. 174J19. 194 
290 data 96, 76, 8,175.234. 
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Sprite Palette 

For The Commodore 64 



Paul Higginbottom 
Toronto, Ont. 
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If you have a Commodore 64. chances are you've been 
playmg with spriies. Sprites are probably one of tJie inosl 
popular fealures in a moo right ddw. but making a sprite is 
somewhat less entertaining than making it do somelhing. 

When >uj boil ii rifihl down, a sprite is merely 63 bytes of 
data arranged in such a way as togive a pattern ol colours on 
your scrpPFi at some predetermined spot. So ihe first step is 
to arrange for ihis paliern. Several sprite editors are either 
for sale or have been published, but riiosl force you to make 
sprites in a way that the ( ^mputer understands more easily 
Ihai) you. Lining up combinations of 1 s and O's to represent 
the pattern of your sprite is ideal from the computers' point 
of view since this is exactly how the 64 will need il. Sprite 
Paielle allows you to create sprites using blocks of colour, a 
far more natural approach for us humans. 

The prtnjraTi uses multi-colour mode only In high res 
mode only 2 colours are available in a sprite. Although the 
resolutinn ishetter in high-res, mulli-coloursprilesarealot 
more dllraclive in good games, and ihe resolution difference 
is hardly noticeable. 

As d sprite is being created, the actual sprite is displayed just 
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to the right of the pafelte. Each sprite resides in a -page- as 
referred to in the instnirlions. Essentially each page is one 
palette. When a paletie is used, the sprite will be displayed 
Thecommands for movinga sprite will allow you to see how 
two sprites will look when they overlap. Additionally a page 
can be assij^ned tu any sprite number, allowmg you to 
change the priority of a sprite, 

Once you're linishwl crearmij, sprites Can be saved on disk 

You can save individually or several sprites all at once 

Options tor save are as Byt statement for your assembler, or 

as PRG files - the option tor savmg as Basic DATA state- 

ments has not been implemented but wouldn't be hard to 
add. 



Editor's .Note 

Some of the reverse field characters in Paul's proifram are 
obtained using the CTRL key. Specifically, the 'c in line 
5050. the *i' in line 5100, and ttie d in linp .'-,130. Also 
please be careful of ones (1 ) and Ls (1). Their typeset versions 
appear very similar and are easily confused. For compari- 
son, you might refer occasslonalli to line 6540. 
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Use the Cursor keys lo move around the palette. 

1 erase pistol under cursor 

2 u^ colour "1 to turn pixel under cursor on 

3 use colour *2 to turn pixel under cursor on 

4 use colour *3 (o turn pixel under cursor on 

; move current sprite displayed left 

; move current sprite displayed right 

@ move current sprite displayed np 

/ move current sprite displayed down 

X expand /contra ft currenl sprite horiz. 
Y expand/coniractcurrenlspriteveri. 
tl (CTRL-U move sprite on palette down a row 
tD (CTRL-D) move sprite on palette np a row 

CLR clears currenl palcTle 
Fl change backgroimd colour 
F3 change allernaie colour * I 
F5 change alternate colour *2 
F7 change allernale colour *3 



N next sprite (0 to 7) 

P previous sprite 

+ incr. pa^e * of current sprite (192 to 255) 

— deer, page * of current sprite 

L load a sprite file from disk 
S save sprites in disk file 
from which page? 

to which pai^e? 
<D>ala, <S>rc. <P>r^ 
where D = Basic Data sratements 
(not implemented) 

S = assembler Byt statements 

P = aPRGIite 

Filename? 

C copy sprite definition on current page Jo which page? 

The targei page ' becomes the current pai^e *, 
tC (CTRL-C) copy sprite definition on current page lo next 
page. Also increments current page *. 
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lOf) rem sprite paleMe- mulli-colour sprite editor ' 

1 10 rem by paul higgiiibotlom 

120 rem 

ISOiflf^l golo6550 

1000 v= 13*4095 : cr= 13*4096 + 8-256 

1005cO=0:c1-l:c2 = 2;c3 = 3:c4=4;c5-5:c6 = 6:c7 = 7:c8=8:c9 = 9 

1010 sc^ 1024 :sd = sc + 1016 :pm = 64: 11 = 40 :sp = 0:md = 

1020 poke v + 32.0: poke V-H33.0: poke v + 17.27+64, poke v + 37.2; poke v + 38.5q 

1030fori = 0to7;pokcsd + jj92 + i : poke v4 39+i,c8+i 

I060a(i) = c2ti;b(i) = 25f^-a(i) 

1070 next 

lOSOpokcv » 21, cO: poke vf 28.255 ^ i- 

1090bri = 0to3 c(i) = a(i-r2)-fa5i-c2 + cl) 

1 100 d(i)=255-c{i) : e{i) = a(i'c2) : next 

I210mx = ll :nx-12:my-20:ny=21 

t220poke650,l28:gosijb8I00 ' ' "' 

1300fori = Oto3:q = i-c2:x(q)=243;y{q) = 70+i'30 

1305 x(q + cl) = 270 :y(q + cl) = 704 1*30: next 

1 310 for sp = to 7 : gosub 7700 : next 

1320 open 1,8.15 

1400 ip- 20: rem input posiiion 

1410 ib$= ■ [spacel9] ' :Tem input blanking string 

1900pokev + 21,l :sp=0 

2000print "[Cynfl"; 

2010fori-0to20:prinlspf{24)'*" : next " ' 

2020 print "•»••••••■••*•••'•*■•••••" 

2030 print ''JColour5:[space2]:[space2]:[space2]:H"' 

2090 for i= I to3: q = sc+925-i'i»f3 : r = 32+i'64 : poke q.r: poke q + cl>r : next 
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2U)Ogosiih9000 
2120 p8 = peek(sd ■+-&?) 
2130 p = pg*pm 
:^140pnkp247,sp 
2 1 50 sys mc 

2600 prim ^[Down22]sprilefspace4][Lft4] ' sp' [Lit]. page[ipace4][Lft4] "pg 
30nOr^sc-^y«ll+x*c2:l = peek(r) 
3010s = peek(r} 

3020s-(s4-641and255 
3030 poke r,s : poke r + I .s 

3040 for i ^ 1 10 25 : get aS : iJ aS = - " rhen new -. goto 3020 
30S0poke r,I : poker+ l.l 
-309nifa$<>'||- goto3llO 

3100 x=x + cl+nx*(x = nix): if x = cOgo(o 3125 
3105 goto 3000 

31 10 if aS= "[Left]" then x-x-cl-nx*(x = cO) : goto 3000 
3120iIa$<>"H^ golo3l30 

3125 y=y + cl + ny*(y = niy): goto 3000 

31 30 if a$- ^H' !Kt?nv = y-c]-nv'(> = c0):goto3000 , 

3I40ifa$<^ I ■ orai>"4" Boto3300 

3150c = va](a$)^cl 

316Or = p + yc34-x/c4:q-pcck(0:bp-c3-(xandc3).q=(qandii(bp))orc-e(bp) 
3165poker,q 

3l70r = sc-i-yll + x*c2 :c=t:-64+32 

3 ISO poke r,c: poke r-cl^c ; 

3l90goio3lOO 

3300ifa$<>'x" golo3320 

3310q = a(sp):w = peek(vi 29) : w = (w and notq) or(nol w djid q) 
3315 pake v+ 29.w : golo30iK) 

3320 if aSO'y'^goiu 3340 

3330 q-a(sp):w-peek(v 4-23): w = (w and not q)or(iio[ w and q) 

3335 pokev+23.w : golo3000 

3340ifat<>''-i-' goto 3370 

3350pg = pg+cl 

3360 poke sd - sp,|^ : gojo 21 00 

3370ifaS=^-" dndpg>192lfienpi^=pg-cl :goto3360 

3380ifaS<>'n" goto 3390 

3385 sp = (sp + cl ) and c7 :goto 3400 

3300 if aS<>"p^' goto 5000 
3395 sp ^ (sp-cl) and c7 

3400pokev + 21.peek(v + 2])oraisp):goto2100 
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5000 if aS = 
5010ifa$=" 
5020 if as - ' 
5030 if aS = " 
5040 if aJ-" 
5050 ]f al = ^ 
5060 if a JO L 



ihuipukev + 33.(peek(v + 33)-Hl)and 15: goto 7000 
then poke v + 37,(peek(v+37)+l)d[id 15: goto 7000 

■ tlienpokev + 39-H5p.(peek(v + 39 + sp)-f l)and 15: goto 7000 

■ then poke v-f38,(peek(v-+-381-hl)and IS :gofo 70(10 

then for i = Oto6;3 :pokep-t-i,0. next :gulu 2100 

then for i = to 63 : poke p+ 64 4- i.peek(p + i) : nexl : goto 3350 
goto 5 1 00 



5070 pS- "to which page?" : gosiib8200 ; if i|= " guiu 3000 
5080 if q = goto T910 

5090 for i=0 10 63: poke q*64 + LpeekCp + i): next :pg = q 
5095 p$ = ' now at new page " : gosub 8400 : goto 3360 
SlDOif a$<>"H" golo5130 
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5110fori-p + 60topstep-l : poke i + c3,peek(i) : next 
512U for 1 = to2: poke p-i-i.O: next: goto 2100 

SiaOifalO'H" goto5160 
5140fori-p-H3lop + 63 pokei-c3,peek(i):next 

5150 (or i = 51 to 63 :pokep + i.O; next : solo 2100 

5160i!a$=";- then x(sp)=(x(sp)-fcl) and 511 :gosub 7700 : goto 3000 

5170ifai-":'" then x(sp) = (x(sp)-cl) and 511 gosnh 7700 ■ goto 3000 

SlfiO U a$= '■© " then y(sp)=WspKl) and 255 : gosub 77CO : goto 30a0 
5190ifa$="/" then y(sp)-(y{sp) + cl) and 255: gosub 7700: goto 3000 

6000 if a$<> " s " goto 6500 - ■ ^ - ■ 

bUlOp$=' from Which page?' : gosub 8200 ; ilii= -" goto 3000 

6020 fp = q;iFq = 0goto 7910 

6030 p$ = " to which page? " ; gosub 8200 : if i$ ^ *"■ goto 3000 

6040 lp = q:L(q = Ogolo 7910 

G045iflp<fpgolo7940 ' " 

605np$=^-<d>ata.<s>rc.<p>T8?- : gosub 8200 : if iS= ■" goto300() 

am it (i$<> " s ^' ) and {i$<> " p ^ ) goto 7920 

6065if i$="5' goto 6200 

6070 gosub 8500 : if i$ = " goto 3^00 

(lOHUopen 2.8.1,iS : gosub 7800; if pSO" ok" goto 7990 

6085 p$= 'saving -wail" : gosub 8400 

6090q-fp-pm:prinl*2,chrS{q^inKq/256)*256)clir$(q/256): 

(ilOO for i = q to lp-pni + 63 : pTinf2.chr$(peekii)); : nexi 

6n0do5e2 :p$^'"done' : go(o 7990 

G200 gcsub 8500 : if iS - " " goto 3000 

6211) open 2.8.2,i3 + " >s,w " : go'iub 7800 : if pSO "ok ' goto 7990 

6220 p$ = " writing source, . , " ; gosub 8400 - 

6230q = fp*pm:c = [p*pm + 63 

624f) pTint'2, ' :spnle data " : pnnt*2. " ; " 

6250fori = qlocstep8:prinl'2/.byt "; 

6260 for j = to 7;print'2.mi<l$(strS(peck(i + j)),c2);:ir i<>c7 then pnnl'2, \" ; 

6270 next : print*'2 next : prini''2, " ; " : prinl-2, " .end ' : goto 61 10 

fiSOOiUSOT goto 6600 

6510 gosub 8500 : p$- "" loading - wait' : gosub 8400 

6M[}[f=l :loadlSAl 

6550 goto 2000 

6600ifaS= "o' then poke v^- 21. peek[v+21) and b(5:p) : goto 3385 

i^m) ^o\o 'M}\) 

70OO gosub 9000 . goto 3000 

7700 rem set sprite position 

7710 pokev + sp*c2.x(spl and 255 : q=peek(v + 16)and b(sp) 

7720 if x(sp)>255 thai q-q or a[sp) 

7730 pokev + 16.q: poke v-Hsp*c2+c!,y(sp) 

7760 return 

7800 Lnput*l .dS,p$.a$,aS : reluin 

7900 rem error out " 

7910 pi =^' less than 192^ : goto 7990 

7920 p$ = " not implemented ' : goto 7990 

7930 p$ - " say whal? " : goto 7990 

7940 pt = ■' tcKfrom! " : goto 7990 

7990 gosul> 8400 : goto 3000 



TlwTTanMiclor 



4f 



July IggJ 



* 1 'h" 



8000 data 169. 0, 133.248, 133,251, 169. 4 
8005 data 133. 249. Ififi. 247, 189, 248. 7. 133 
8010 ddta 250, 160. e, 6,250, 38.251.136 
8015 data 208, 249 J 69. 21, 133,254,109, 
SiJ2i} data 133. 253. 164. 253. 192. 3, 208. 27 
8025ddld 24.165.248,105. 16,133.248,144 
8030 data 2,230.249, 24,165,250.105, 3 
«U:35 data 133.250, 144. 2,230.251,198,254 
8040 data 208, 220. 96, 177,250,133.247, 169 
8045data 3,133.252,162, 0. 6.247 144 
8050 data 2, 232. 232, 6, 247, 144, I 232 
8055 data 169. 32.224, 0,240, 6. 24,105 
8060 data 64. 202. 208, 250, 160, 0, 145, 248 
8065 data 200. 145,248, 24, 165,248, 105, 2 
8070 dala 133. 248, 144, 2, 230, 24^. 1^8, 252 
8075 data 16,209.230,253.208,164. -I 
8100 mc = 4*4096 :m = mc:ne=-l 

8102 reada,b:ifpeek(mc) = aanclpeek(mc + cl) = b!hen return 
8105 restore 

8llOreada:ifa<>nelhenpokeni,a:m = m + cl : goto 81 10 
8120reHirn 

8200 rem input rouline 

8210 gosub8400 : print sp<^ip):i$= " ' 

8220 ( = 

8230 print " *[Lft]"; ; goto 8250 
8240 prim [Ui]'; 

8250 for i = 1 lo 30:Rei aS : tl a$= ' " then next:l=cl -f : or f-fcl goto S230 8240 
8260 if aS - chrS(20) and i$ = ' ' goto 8250 

S270ifa$ = rhrt(20}theni$ = leftS(i$.lenOS)-cl):priRtat:: goto 8220 
8280 if a$<>chr$(13) goto 8320 

8290 print '■Hpown22]''spc(ip)ibt 

830Uprintspt(ip)fb$:q = 0:ifval(i$)>19I Ihenq^vafOSl 
8310 return 

8320 if a$<chr${32] or aS> " z " goto 8220 
KVM) if len(iSKIO then iS - i$ + a$ : print a$; 
8340 i^oto 8220 
S'lOOrcm prompt 

84IOprinl ^H[^own22]'spc|ip)ibS : print ' 
8500 rem input filename 

8510 p$= -filename?" ;gosub8200, retuni -^ 

8999 end 

9000 rem copy sprite colours into extended colour mode registers 
9010 poke V f 34.peek(v-H 37) 
9020 poke v +35,peek(v ■*- 39 4 sp) 
9030 poke v + 36,peek(v + 38) 
9040 return 




"spc{ip)p$: return 
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Writing programs for the Commodore G4 can become rather 
cumijersome when you want to include high resolution 
graphics. The Basic has no commands that allow direct 
processing of the screen, and although there are cartridges 
and programs that offer special graphics commands, Ihere 

are stil! two problems; one, you have to pay for ihem; and 

two, anyone else who wants to mn your programs must also 
have the same extended commands installed. This graphics 

uhlity gives you 5 of the more common functions for 

inanipulaling the colour graphics screen. It s short enough 
(about 750 bytes) that it can be included as part ol any Basic 

program. And besf of all it's free! 

The routines work in multi-colour mode (sometimes called 

"medium-res") rather Ihan actual high-res or "bit map" 

mode. Bit njap mode offers better resolution, but Multi-co- 
lour mode allows for more colours - 4, as opposed to 2 in 
bit-map. Besides. Ihe resolution is still pretty sharp - most 
gaines are progranitned iji multi-colour. 

The plolling resolution is 160 horizontal (0-159| by 200 
vertical {0-199), Combining these plotting commands with 
Basic programs to generate co-ordinates for, say. trigono- 

metric hinctions makes the display lask Ihe easiest pari. 

.Adding POKEs 10 alter other VIC [1 chip registers will give 
some spectacular results. With sprites, collision detect, and 
the other features, the combinations are limitless. 

About The Program 

The first 1 5 lytes are jump vectors to the 5 commands- It's 
been assembled to reside in Ihe 4K of RAM that sits between 
the Basic Interpreter KOM and the l/U chip. II you have 
other machine language that normally sits there, the source 
code (PAL formal) is available from the Toronto PET Users 
Club so you can re-assemble it - il is not relocatable as is. 



The vectors start at 49153. Selling a variable like BA (Base 
Address] to 4915^ means you can easily access fuch com- 
mand with a SYS BA plus some muhiple of three tjelweeii 
and I2(ie, SYSBA. SYSBA + 3, + 6, etc), or you could use 
other variable to store the addresses of each vector. 

Parameters for each command can be explicit numbers, 
variables, or any expression that yields numeric results 
RND, LEN. ASC, SIN. ATN are just a few. Use your imagina- 
tion. 



The Command A 



Initialize - SYS 49I&3 or SYS BA 



Format: sys ba, cO. cl , c2, c3 

Sets up the colour graphics screen with 4 colours: > 

cO : background (53281) 

cl .alternate background'! (53282) ' 

C2 : alternate background "2 (53283) 

c3 : goes into the colour nybbles 

When SYS BA is called, the screen is cleared to the back- 
ground colour. In subsequent commands, the A colours 
chosen here can now be referenced using the numbers to 
3. Border colour must be set with POKE 53280, C. 



Read Location - SYS 49 1 56 or SYS BA + 3 



Format: sys ba+3 row, column 



I. 



Reads the given pixel. The colour, from to 3. in that 
locdlio[i will be stored in localion 256 for you lo PEEK al. 
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Set Point- SYS 49159 or SVSBA + e 

Fomiai: sysba + 6, row. column, type 

Turns the given pixel on or off. The type is a number from 
icj 3 afid shows one o( Ihe lour colours chosen in (he 
initialize rouHne, Choose lype lo turn point off (ie, back- 
ground colour). 

Restore Text Mode - SYS 49 1 62 or SYS B A + 9 



Format: sysba49{: prim ^H" } 

Gives you back the normal Text screen. The screen will be 
full of i-drlxiJ^c from ihe colour graphics screen, so it's best lo 
follow with a print dear screen. 



Draw Line - SYS 49163 or SYS BA -i- 12 



I I h 



Formal: sys ba+ 12, row!, coIun]nl,rowa,column2. type 

Draws a line from the point aT rowl/coiumnl to the point at 
row2/column2. The type, t) to 3, sets rhe colour ol the him. 
Again - off. Example; , 



i ^ 



sysba+12,0, 0.199, 159,3 

* 

. . ,draus a diagonal line from the top left comer to the 
bottom right in colour [i Use the same command replacing 
^3"witti'\0"Hj erase the line. 

Setting Up 

The sample program draws a 3-D box. Line 90 call^ the 
subroutine at line HKK) ro POKF the program into memory. 
This is huw you would uidude it in transportable programs, 
but for your own use you may wish lo write a progranj file, if 
you have disk, and LOAD it from your program. To make a 
binary file of Ihe utility enter lines IQOO onward first. Then 
make these changes/additions. 



>- 



Add: 900open8,S,8. "@0;g rouJJnes,p.w" 
Chg: 1000 . . . 49853 changes to 40855 
Chg: 1010. . ,pokej, \ to prinl*8, chr$(x); 
AdJ, 1025 dose 8 

Chg: 1030 . . , ch<>84065 to ch<>8')257 
Add:I04fSdala 0.192 



With the file in place, line 90 of Ihe demo program would be 
replaced hy: 

90 if pcck{49l 52K>06 then bad ' g rouliLies " ,8,1 



The utilitywill only be loaded ifthehyteai 49152 is nol 96. 
SubscqueEil RUNs will therefore not attempt to load It over 
again. Don't forget to indude *M" at Ihe end to specify a 

direct bad file. 



Sample Program 



90gosublOOO 

IOOba = 491S3:k^48:dr = ba+13 
liOsysba, 9, 3.0. 1 

120forx=0to48step8;p = 3-f(x = 4S) 
UtOsysdr.x, x, x, 160-x, p 

140sysdr,x.x, 192-x.x, p 
150sysdr,x, 160-x, i92-x, IGO-x.p 
IfiOsysdr, 192-x.x, l92-x. 160-x, p 
170 next X 

lSOsysdr,0. 150.192. 159,3 
!90sysdr, 193,0.200.0,0 

200forx = Olo8 

210sysdr,0,20*x.k,k + 8-x.3 -■ 
220sysdr. 146, k + 8-x, I92,20'x, 3 

230sysdr,k, k + 8*x, I46.k + 8*x,2 
240 next x 
2S0forx = l toll 

260sysdr. x- 16. G, 48 + x"8, 48, 3 

270sysdr, kt8-x. k,k-«-8*x. 112,2 

280sysdr, k + 8*x, 1 12. x*16, 160. 3 

290 next x 

300gcti$;ifi$- '^ IhenSOO 

3lOsysba + 9:prinl "Q" 

320 end 

1000forj = 49152io49853 

T^IO readx :ch-ch + x ; pokcj, x 

1020 next 

1030 if ch<>840G5 then prim " data error ^ 
1040 return 

1050 data 96, 76. 76. 193. 7ti. 169 
1060 data 193. 76.143.193, 76.192 
1070 data 193. 76.217,193, 76. DO 
1080 data 192. 76.102,192. 76, 24 
1090 data 193J69, 0.133, 25,169 
llOOdata 32,133. 26,169. 0.168 
niOdataI52, 32,145. 25.200,208 
11 20 data 25 1,230. 26,202.208.246 
n3Ddatal69, 0. 133, 25,133, 27 
1140dalal69. 7. 133, 2F1. lfiO.231 
1150datal69,219. 133, 28. 162. 4 
1160datal65,251J45. 27.165,252 
1170datal45, 25. 13fi, 192, 255. 208 
11 80 data 243. 198. 26,198, 28.202 
1190 data 208. 236. 96,169.255, 96 
1 200 data 1 65, 25 1 , 20] . 200, 1 76, 247 
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1210 data 16[^, 252, 201, 160, 176, 241 
l220daEal52, 72. 32J36. 192,160 
1230 dala 0.165.252. 74, 8, 74 
1240dalal77, 25J76, 4, 74, 74 
J250daia 74. 74, 40,176, 2. 74 
1260 dala 74, 41. 3,133.163,104 
1270dalal68. 165, 1S3, 96, 165,251 
1280dala 74. 74. 41.254, 168, 185 
1290datal8O. 192. 133, 25,185, 181 
1300datal92. 133, 26,165,251. 41 
*131Udata 7, 133 J63. 165, 252. 41 
1320da(a2f^2. 10,144. 2,230, 26 
1330data 24. 5.163,101. 25, 133 
I340data 25. 144. 2,230. 26, 96 
1350 data 0. 32, 64. 33, 128, 34 
1360 data 192. 35. 0. 37, 64, 38 
1370dalai:^8, 39, 192, 40, 0, 42 
1380daU 64. 43.128, 44.192, 45 
1390data 0. 47. 64, 48.128, 49 
14UUdataiy2. 5U. 0, 52. 64, 53 
1410datal28, 54.192, 55. 0, 57 
1420data 64. 58,128, 59,192, 60 
1430 dala 0. 62. 0. 4, 40, 4 
1440dala 80. 4,120, 4.160. 4 
HSOdauaoO. 4.240, 4. 24. 5 
146Udala 64, 5, 104, 5. 144. 5 
1470dalalH 5.224, 5. 8, 6 
1480data 48. 6. 88. 6,128. 6 
1490ddtsl68. 6. 2Uy. 6.24fe. 6 
1500dala 32. 7. 72, 7,112, 7 
1510datal52, 7.192. 7.133,164 
1521)dalal52. 72, 32,136.192,165 
1530dala252. 4L 3,168,185. 72 
1540 data 193. 72, 165.252, 74. 8 
ISSOdata 74, lb5, 164,176, 4, 10 
1560data 10, 10, 10. 40.176. 2 
BTOdala 10, 10. 133.164, 104,160 
ISMOdala 0. 49. 25. 5.164. 145 
1590dala 25, 76.129,192. 63.207 
1600dala243, 252. 32.253.174, 32 
1610dalal58. 1S3J42. 33.208, 32 
1620 dala 253. 174, 32.158,183.138 
1630dala 10. 10, 10. 10,133.164 
1640dala 32,253.174, 32,158.183 
1650daial38, 41. 15, 5.164,133 
1660data252, 32,253.174, 32.158 
1670 daral8?l, 134, 2f^l 17:^, 17,20S 
1680daTa 9, 32. 141, 17.208.173 
1690dQta 22,208. 9, 16.141, 22 
170(1 data 208, 169, 28 141. 24,208 
1710 data 76, 25,192, 32,253.174 



l720daTa 32, 158, 183. 134,251. 32 
1730 d<ila 253, 174, 32, 158. ]a3, 134 
1740 dala 252. 32.253,174, 32,158 

1750dala 18:^.138. 76, 24. 193, 32 
1760 dala 253, 174, 32,158,183,134 
1770 dala 251. 32,253,174, 32,158 
1780 data 183, 134,252. 32. 90.192 
I790ddlal41, 0, 1, 96. 173, 17 
I80t)dala208, 41.223,141. 17,208 
1810dalal73, 22,208, 41,239, 141 
1820dala 22.208,169, 20,141, 24 
1830 data 208, 169, 0, 24. 96, 169 
1840rtala 0.133,171,1.33.174. 32 
1850dala253, 174, 32.158,183.134 
1860datal66, 32,253.174, 32,158 
1870data 183. 1/14, 16S, 32.253,174 
l!^80data 32,158,183,138, 56.229 
ISOOdata 166. 176, 6, 73,255, 105 
1900daU 1, 198, 174,133, 173. 32 
19U)data253, 174, 32,158.183, 138 
1920data 56,229.168,176, 6, 73 
1930data255, 105. 1,198,171,133 
1940dalal70, 32,253.174, 32.158 
1950datal83. 134, 176, 165, 173, 197 
lS60datai70, 176, 2,165.170, 133 
1970daial75, 169, 0,133,163,165 
I980datal70, 133, 164. 32,162.194 
1990 data 165, 163, 133, 169, 165, 164 
200Odata 133, 170, 169, 0. 133, 163 
2010datal65, 173, 133, 164, 32,162 
2020dala 194, 165, 163. 133, 172. 165 
2030 dala 164, 133, 173. 169, 128. 133 
2040datal67, 133. 165, 162, 169. 32 
205Odatal4O, 194. 162, 172. 32,140 
2060dalal94, 166, 175,165,168.133 
2070 dala 252, 165, 166, 133, 251. 165 
2080datal76. 32, 24,193.165,167 
209Odaia 24. 101, 169, 133. 167, 165 
210O dala 168, 101. 170, 133.168, 165 
2110dalal65. 24,101,172,133,165 
2120 data 165. 166, 101, 173, 133. 166 
2130da*a202. 208,214. 96,181, 2 
2140dala 16. 17. 56. 181, 0. 73 
215Udaia255, 105. 0, 149, 0, 181 
2160dala 1, 73.255, 105, 0,149 
2t70daia 1, 96, 162. 16, 169. 
2180data 6.164, 42, 176, 14.197 
2190datal75. 144. 2,229,175, 38 
2200datal63, 38.164,202.208,240 

2210data 96.229.175, 56.176,243 
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One feature of the Commodore-64 ihal is probably least 
tinderstOLKl and most powerful is the ablility to "muck- 
-about" with Ihc raster beam. Many lliiiiji;. art; possible sucti 
IS, rontjnuous smooth scrolling of the entire screen, mixed- 

-i^raphie modes (ie, text and tii-res). flicker-free animarion, 

more than 8 sprites on the screen a( one (ime, elc. In ttiis 
and siitisequent articles, I will attempt to explain how raster 
interrupts work and tiow you can use them. I'll a!^snme (hat 
you have first learned the basic cuii<_ept of inlerrupl coding, 
and hinw the other features of the VIC II chip work, such as 
background colour, border colour, etc, Raster interrupts will 
allow you to use these features lu obCditi more inreresLing 
effects in your programs, 

1^'s stop here for a moment and explain some terms we'll 
need to know. The firs) Itiing thai you need to know is how 
the picture gets drawn on your TV. or monitor. Imagine that 
the screen is a grid of 320 dutb across by 200 dots down. 
Kach dot, sometimes called a ^>ixel", is made of a phospho- 
rescent material that glows when struck by electrical energy. 
Colour pixels are made of three bi(s of phosphor: red, green, 
and blue. This combination allows for all the colours by 
hitting each dot with a rnntrolled amount of energy. How- 
ever, to avoid potentially confusm^ details concerning col- 
our theory, we'll assuiric each dot will glow in the same 
colour, or simply "on" or "ofr\ 

Energy is supplied to each dot by the cathode ray or electron 
beam that is controlled by that large cylindrical object on the 
back of ttie picture tube. Most of you have probably seen 
this; it's covered with several wrappings of copper wire and 
referred to as the elecrron gun. The electron gun can direct 
the beam at any dot on the screen. By rapidly switching the 
beam on or off, each dot cither glows or does not glow, Si[ice 
the Cathode Ray Tube (CRT) is not very smart, it doesn't 
know that its drawing letters, numbers, sprites, etc. It only 
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knows that it's turning dots on or off. The end result is a 

pattern of on and off dots that forms the picture that we see, 
someitiing we all merely take for granted. 

The beam starts on the top line (line 1) of Ihe screen and 
"draws" 320 dots acros,s from left to right. Then it zips back 
to the beginning of line 2, and draws 320 more dots. Each 
line of 320 dots is known as a 'Vaster". The beam essentially 
draws a whole Ijne in one swoop, so we refer to it as the 
'"raster beam", a term that fits very nicely since we're 
dealing with raster interrupts, 

A "raster interrupt", therefore, does exactly what the term 
impiies. It allows us to "interrupt" the process of drawing Hit 
entire screen and perform some operation in-between two 

"rasters '.The two can be ANY two of yourchoosing, and the 
operation, for example, might be a change of background 
colour, so that the top half of the screen has a background 

colourof red, and the bottom half is In blue. Well be looking 
at this later, but Taking it one step further, we could change 
the background colour back to red (or another colour) just 
before reaching the bottom of the screen. And Ldtimately, 
we could change the background colour for i^vi^iy raster on 
the i^reen. All this and more is possible using the raster 
interrupt feature. 

Once again then, therasier beam starts drawing rasters from 
line 1 at the top of the screen, until it gets down to the 
bottom of the screen at line 200, After it finishes drawing 
line 200 it 7ips back up to the lop of Ihe screen [known as 
'Vertical retrace") and starts all over again. It draws a 
complete picture on your screen GO time^ per >ecujid. So, we 

could say fhateverj'linegels re-drawn onceeveryl/60th of 
asetond or ever>' 16,667 micro-seconds (assuming that the 
Commodore 64 ha-s a clock speed of IMliz.) Lets take a 
pictorial look at whats happening. 
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Now, I should explain something here so as not to confjse 
you. Ttie full-range of the raster beam is from raster lire 1 

(RLl) to raster line 2G2 (RL2G2). However, the visible raster 
lines are from RL50 to RL249, What this means is that when 
the raster beam is drawing the first line of dots on your 
screen, it is really on its 50'lh line. Therefore, raster lines 
1-49 and 250-262 are actually drawn off screen and make 

up what I referred to earlier as the ^Vertical-retrace". (Inci- 
dentally, the raster beam values and the sprite positions are 
thesame. So when asprite is at y position 51, it is also on the 
Sl'rst raster beam,) 

J ■ I 

The Raster Beam RegUters 

Now that you understand (I hope) how the raster beam 
works, 1 can now introduce some of the roisters of the video 
Chip that we'll need to use, Familarize yourself with register 

I7(SD01 1 or53265)and register 18 (SD0I2 or 53266] which 
are dual purpose registers. When you read them, they 
return the current posilicjn of the raster beam (l>e it on or off 
screen). When you write to them, it seti up a raster-compare 
value which can generate a raster interrupt when the raster 
beam position equals the number That you put in the 
register. It is like saying to the video chip, "Tell lue when the 
raster beam is at position k\k'\ 



Note that because the raster beam can have a value greater 
than 255, we need 9 bits to (ell us its position. So, theSth bit 
cf register 1 7 ($D0 1 1 or 53265) is used and is actually the 9t[i 
bit of the raster value. Naturally, bits 1-8 of register 18 are 
bits I -8 of the raster beam. To read the raster beam you 
could perform Ihe Sollowing: 

lOrv = peek{53266)-+-(peek(53265)andI28)'256 

20 print " raster is at line " .rv ' ' ' ' 

To write to the raster register to set up a raster compare 

value we could code, (remember, we tuu^i tiul di:?turb the 
other bits in register 1 7) 

10 re = 251 : rem end of screen, for example 
20 poke 53266, re and 255 : rem put lower 8 bits in reg 17 
30poke 53265, (peek(53265)andl27) or (int(rc/256)-l28) 
40 print " raster compare now set at line ' i re 

The nexf two registers we have to be aware of are refers 
25OD019or53273)dnd26(JD01Aor53274). Regiilei25ii 
the interrupt status register. Il tells us who has generated an 
interrupt on the IRQ line (Interrupt ReQuest). The interrupts 
can cutue ftum the light-pen. sprite-sprite collisions, sprile- 
-background collisions, or raster compare matches. In this 
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case we are only concerned with raster compare interrupts 
and need oily look at bit of register 25. Here is a picture 
and descfipiion of register 25. 

Figure 2 : Register 25 ($D01A or 53274) 
Interrupt Stains/Clear Register 



BIT 7 

BIT 3 
BIT 2 
HIT 1 
Blfu 



- has anybody requested an IRQ? 

- has -d liRtil-pen IRQ been requested? 

- has a sprilc-to-sprite IRQ been requested? 

- has a sprite-to-background ]RQ been requested? 

- has a raster-compare IRQ been requested? 



A ^fl" \n ttie corresponding bit position means that an IRQ 
has [lot been requested, whereas a "1" means rhal an IRQ 
has been requested. 

This register is also used to clear the intt^rnipt status. Ydu 
must write a 'T' back to itie corresponding bit of (he 
interrupt that you serviced. Example: Let s say that a raster 
compare interrupt occurs and ttiatynu service (take care of) 
it and return. If you forgel lu tell the video chip that you 
ser\'iced the interrupt, as soon as you exit from the inter- 
rupt, [lie CPU will think the video chip has anotfier interrupt 
needing service. Thus your machine wili just sit there and 
constantly interrupt itself. (From your point of view, the 

macfiine will have appeared to have crashed!) So as Isaid. to 
clear the interrupt you must write a 1 to the bit of the 
interrupt thai you serviced. In this case we would code: 

poke 53274. peek(53274) or 1 

Rei^rsler 26 is the interrupt enable register II telis the system 
which interrupt it should recognise. Thai is. a raster com- 
pare interrupt could occur, BUT 11 you haven't enabled it, 
then it will be ignored. For convenience, register 26 is laid 
out the same as register 25 with respect to the ordering of 
the different types of interrupts. Refer to figure 3 for spe- 



Figure 3 : Register 26 ($I>01B or 53275) 
Interrupt Enable Register 



HIT 3 
BIT 2 
BITl 
BITO 



- are light-pen IRQs enabled? 

- are sprite-to-spnte IRQs enabled? 

- are sprite-lo-background IRQs enabled? 

- are raster-compare IRQ.s enabled? 



A ^'0" in the corresponding bil position means Ihat an IRQ 
has not been enabled, whereas a ^i" means that an IRQ has 

been enabled. 

One more register to worry about and then we can gel into 



an example. First some background info Every 1/60 of a 
second ^ihe 6526 {CIA ']) located at $D0(K)-OC0F 
(56320-56375) generates an interrupt on the IRQ line. It 
does this so that your C64 can flash the cursor, update the 
time-clock, check the stop-key. read the keyboard, etc. So 
uniess we arc working deep within machine lanRua^e and 
don't need BASIC, we better make sure rhal this routine is 
slili being called, or else we won't have a cursor, cant press 
the stop-key. etc. Wc are left with three choices when 
dealing with raster-interrupts in what to do with the normal 
interrupl as follows: 

I) We can leave this routine alone and allow ii to occur 
nurmally every 1 /60 of a second. But now we ar& going to 
have two interrupts occuring every 1/60 of a second, our 
raster compare IRQ and the normal IRQ. Thercs nothing 
wrung with this, just so long as you check which interrupt 
occured so that you can service the proper one. 

2) We can d^lMe the normal IKQ, but jump to it after we 
l»ve finished doing our stuff. So we will have only one 
Intemipt occuring but it will be forming i%\o functions. (We 
musi jump to itie normal IKfJ routine every I /60of a second 
ii wc want the use of the cursor, stop key. etc.). This is the 
method I chose in the program that follows the article. 

3) If we don't need BASIC at all. tlieii we can disable the 
normal IRQ routine and instead of jumping to it, exit our 
routine with the folbwing code: 

PU : TAY : PI^ : TAX : PLA : RTI, 

(nore. this piece of coding is located at SFEBC) 

Anyway we better get back to the CIA, The part of ihe CIA 
- 1 we need to worr>' about is SDCOE (56334). It controls all 
sorts of things, but the main thins is that bit controls 
whether timer A is running or not. Timer A counts down to 
zero every I/6f) ol a second and generates an interrupt. If 
we stop timer A, then no normal IRQ interrupts will occur. 
Refer to figure 4 for specifics. 

Figure 4; 

CIA *! Control Register (SDCOE or 56334) 



7 Time of day clock freq 

6 Serial port I/O mode 

5 Timer A counts 

4 Force load timer A 

3 Timer A run mode 

2 Timer A output on PBfi 

1 TimerAoutpulojiPB6 :l-yes.O-no 

Start/Stop Timer A : l-start, 0-,stop 



:l-50H2,O-60Hz 
: 1 -output. 0-input 
: 1 -cm sgnis, 0-syslem 02 ^nls 
:I-yes, 0-no 
: 1-one, 0-conlinuous 
Ntoggle,0-pulse 
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To slop timer A we code: 



poke 5633^, peek(56334)and 254 

To s(art timer A we code: 

poke 56334. peek(56334) or 1 

NOTE: I must pui[U oul Ihal al! of the exdrnples J have been 
giving you in BASIC are for readability sake only. BASIC is 

tar too slow lor working with raster interrupts. You must 
code in machine langu^e. For example: 

poke 56334, peek(56334) and 254 

would become. . . 

Ida 5dd)e 
and *254 
sta $dcOc 

Lets leave all the technical stuff for now and apply what we 
have learned. Below is a program (a BASIC loader and the 



documented assembly source file) to give us a two-colour 

screen. The top Jiail color ol the screen can be controlled by 

poke 24582,ch and the bottom half by poke 24581 .d (ch and 
cl range from 0-1 5). Refer to iigure 5 to see whats going on. 

Next Is^ue; 

A) For you technical types. I'll go into the liming constraints 
of raster interrupts (lime taken to draw one raster line, total 
cycle lime, vertical- retrace lime, etc.) and why you need to 
know this stuff. 

B) How lo get a mixed-mode screen. We'll end-up with 20 
lines of hi-res and 5 lines oE text on ihe same screen. 



q?^ 



In fultire articles, Td like to go into the art ol smooth 

scrolling, flicker-free animation, more than 8 sprites on one 
screen, ^?L 

Digest what you learned for now and Til see you next issue. 



Figure 5, 



•J 



150 



250 



Upper Half Of Screen 
Displays Colour in ^CH* 



I 



Lower Half of Screen 
Displays Colour in 'CL' 



*-First IRQ occurs here, 
(change screen colour lo 
"CL" and exit via RTI.) 



-2nd IRQ occurs here. 
(change screen colotir lo 
'CH" and exit via jump 
to normal IRQ routine.) 
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100 rem raster. has 

nOgosublOOO 

1202=6M096:sysz 

130rl=z + '1:r2 = z + 3:r3 = z + 6:r4-z+5 

140cl = 150:c2=250:c3 = 0:c4=l 

150geta$;ifci$='"" thenlSO 

l6()ifaS="H^ !hencl=cl + l : goto 230 

ITOifaS^^B" ihencl=cl^l : goro 230 

180 if at = "g^" Ihenc2 = c2-t-l : gotg 230 

J9()itaS=-[Lfir Ihenc2 = c2-] :golo230 

2(X)ifaS=^|j" tlienc3 = c3+landl5- goto 2,10 

210ifaE-"H" then c4-c4+laiidl5:golu 230 
220 goto 1 50 

230 poke rl ,cl : poke r2,c2 : poke r3x3 : poke r4,c4 : oolo 150 
240: 

250 rem cLirsor-up moves rl up 

260 rem cursor-down moves rl down 

270 rem cursor-right moves r2 down 

280 rem cursor-left moves r2 up 

290 rem fl bumps top color 

300 rem f3 bumps buiiutj] color 

1000 for i-2J57tj to 21698 

lOlO readx:ch = ch + x 

1020 poke j.xnexl 

1030 ifch<>[3l96 then print "data error "^ stop 
1040 return 

lOSOdaia 76, 9. 96. 170. 170, 170. 170, 170 

1060datal70. 120, 169, 0,141. 14,220, 173 

1070 daia 20. 3J41, 7. 96.173, 21. 3 

lOaOdalaMl, 8, 96,169, 78.141, 20. 3 

1090datal69, 96.111. 21. 3,169.150,141 

llOOdata 4. 96.169,250.141. 3. 96,173 

lllOdala 17.208. 41. 127J41. 17,208,173 

1120dala 4, 96J41, 18,208,169. 0,141 

ll30da!a 6. 96, 169, 1.141, 5. 96,169 

lt40dala 1,141. 26,208. 88, 96,172. IS 

11 50 data 208. 162. 2.204, 3, 96,240. 7 

1160datal36. 204, 3. 96.240. 1,202.189 

inOdala 4. 96,141. 33,208,189. 2, 96 

llSOdalal-n, 18,208,173. 25,208.141, 25 

11 90 data 208. 224 1,208. 3. 76J88.254 

1200 data 108. 7. 96 



f-' 
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;■ rourine lo splil the display screen lo creale a Iwo-color 
;* background, rastl is the raster-compare value for the first 

:* inlerTupt and determines where the bottom screen color will 

.♦ slart, the color is determined by botcol. rasl2 is the 

;* raster-compare value for the second interrupt and switches the 

:* background color lo topcol at that point, if rasl2 is less then 

;' 250 then the rest of the bollom of Ihe screen as well as the top 
;* of the screen (up lo rastl) will have a color ol lopcol. 



4> 
* 

« 
« 



■tT****************************************************** 



;constanls 


4 

irqvec 


= 503H 


vicii 


= SdO00 


jmtiii 


= vicii + 17 


rasiio 


= vicii + 18 


vicirq 


- vicii + 25 


vicena 


= vicii +26 


bi^colO 


= vicii + 33 


ciacra 


= SdcOe 


rtiext 


- Sfebc 



;irq jujiip vector. 
;start of vicii chip, 
:rasler compare hi. 
;rdilef Luinpare low. 
; interrupt active, 
linterrupt enable, 
jbdck^rouiid color. 
;cia control register a. 
:rtiexit routine. 



:initiali2e interrupt system {jump vector), 
t - $6000 



t I 



jmp inil 



: variables 



rasr? 


• -• + ! 


rastl 


. = * + l 


botcol 


. = . + 1 


topcol 


* = - + 1 



srqsav 



init 



= * + 2 



sei 



t 



Ida 


*0 


sta 


ciacra 


Ida 


irqvec 


sta 


irqsav 


Ida 


irqvec + 1 


sta 


irqsav + 1 


Ida 


*<servic 


sta 


irqvec 


Ida 


'>servic 



isecond raster compare value (@ 24579). 
;first raster compare value (@ 2458(}). 

;botlom backgrojnd color (@ 2^1581), 
:top background color (@ 24582). 

;original irq vector. 

; disable interrupts. 



;disable 6526 interrupts. 



;save original irq vectc^r. 
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sta irqvec+ 1 ;init irq veclor to poinl lo raster service code. 



Ida 


*I50 


r 


sta 
Ida 


rastl 


;initlirst rasler-conipare poinl. 


Sia 


ra5t2 


4nit second raster-comparts iioint. 


1 

Ida 


rasthi 


X 


and 


*^01llllll 


sta 
Ida 


rasttii 
rastl 


-^ * r 


sta 

* 


rasllo 


;inil raster compare to first raster vakje. 


1 

Ida 


*0 




sia 
Ida 


Topcol 
''I 


;lnil top color to black. 


sta 


botcol 


:init bottom color to white. 


Ida 


*1 




sta 


vicena 


^enable raster compare interrupts. 


cli 
rl5 


r 


iendbleijiierrupis. 
ireturn. 


;main interrupl service 


code. 


servic Idy 


rastl 




Idx 

cpy 

beq 

dey 

cpy 

beq 

dex 


-^2 
rast2 

skipOl 

rast2 
skipOl 


;assiiiue seeodd iiiierrupt. 
;is this the second interrupt? 

:yes 

;fudge for raster-beam liming error, 
;see explanation npxt ar icie. 
:no, so set index for Isj irtipmint 



skipOl 



Ida botcoi-Kx 

sta bgculO 3et baLkyrouati color. 

Ida rast2-1.3t 

sta rastlo ;iel rdsier-coinpare ior next raster interrupt. 



Ida vicirq 

stci vicirq 

cpx "1 

bne exlt2 



;ack[iowledge ttiat the interrupt was ser\lced, 
;is this the first interrupt? 



exitl jmp rliext ^irtnrn from first interrupt, 

exits jmp (irqsav) ;perform normal Irq routine, 

.end 



«ri' 
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The PI 28: 

A First Look, A Last Look 



Fred Hambrecht 
Chattanooga, TN. 



!• 



Chrislmasin March! That's the way I lp[t unpacking my new 
Commodore B 1 28 computer A quick check of iJie reference 
manual,-. Whoops! No maniiaL Oh wdl, it's more fun 
wittiout the book, besides I know Commodore inside and 

out. what could be different? Plug it in, turn it on, and the 

monitor [yes, monitor- noRFmodulator in this one) comes 
up with the Commodore Basic message. They even redid 
the colour combmalion. white background with blue char- 
acters- 
Let's push a (ew keys and see what happens. Push Fl on the 
lop lefl and it printed "PRINT"". Each of the other keys has 
such goodies as "DIRECTORV. '^DLOAD'V TIST'\ etc. Hm! 
Have to spend mere time looking at that later. The keyboard 

has a refllly nice layout, with a typewriter style return key in 
the msin array. The numeric pad contains a seperate enter 
key. along with a "'^" key. In addition, a CE key is provided 
to clear entries to the last arithmetic operator entered or to 
the beginning of the line. A single as well as a double ZERO 
key should make any 'bean counter' happy. The feel of the 
keyboard, in my opinion, is the best on the market today. 
Photograph number one sliows the general layout. 

The back of the unit has a few more surprises: two joystick 
ports, IEEE-'188 interface. User Port, and a real honest-to- 
-goodness KS-232 connector. 

Enough of the outside, let's look to see if the Basic is the 
same. We entered a program in Basic to iock at parse table 
in ROM and found a few more surprises- First of all, the 
Basic appears to bo standard 4.0 with the following addi- 
tions; 



DISPOSE 



memory. I can't be sure Wut it appears that 
you can specify liigli and low addresses 
within the bank. 

Used with llie TRAP ctHTUnand lo purge 

unwanted NEXT and RETURNS. 



IF. THEN. -ELSE AnewonefcrCoiiuiiodore, 



INSTR 



I have not been able to fignre this one out. 



PRINT USING Both PRINT and PRINT" are supported- 



PUDEF 



R^AIE 



TRAP 



This redefines the symbols used in PRINT 
USING 

Used with TRAP to RESUME after error 
handling. 

Uses user supplied error routines in place 
of the Commodore routines. 



New Variables: 



ERRS Reserved string for error messages, 

EL Reserved variable for error line, 

ER Reserved for error number. 

TI$ Returns time in the format HHMMSSJ where J is a 1/ 
JUth oE a second. Tl no longer exists! 



BANK 



Sets the bank number (1 6 banks of 64 K) for 
peeks, pokes, and hank save/load com- 
mands. 



BLOAD/BSAVE Used to load and save binaiy files from 



KEY Allows programming of the 20 funrlinn keys and 
takes the form KEY n, "expression" where n is the 
key number and " expression - is the string assigned 
to that key. KEY by itself will display a list of the 
current function key dchnltions. 
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The screen now resides {in bank 1 5) at location^: 53248 to 
542^7 followed by the colour memory at lutdiioNS 5-1272 lo 
5527 L The screen has many of the features ohhe 8032. I 
have discovered Escape sequences thai s0 windowing, 
insert line, de!e(e line, erase lo end/begiiiiniig uf line, eiC, 
Now I Wisli [ had (he manual. 

Next, spend l\\'0 hours on the phone cdliii^ rlie folks at 
Commodore. No one knows about the PUS! Inside sources 
said the unil had been engineered "oversea.s" and they wre 
as much in the dark as [ was. Manuds are supposed lo be 
available in Ihe next month or so. and this unit was a dealer 
demo otdy. The unii was not supposed to be sold prior to 
FCC and L'L approval. 

I can't stand it any longer, gel out me screwdrivpr and tear it 
apart. When the cover was removed. lE revealed prototype 
KDMs. As ran be seen in the photo, 28 pin ROMs have been 
jerry riggedm lo 2-^ pin sockets. Several nice features. . the 
power supply is a switching regulalur lype made by some- 
one olher than Commodore and is easily removed for 
service, Tiieititernal 128K of ROf^ is located in the lower left 

andupperright. Note (he spaces for socketing an additional 
I28K already exist. Wonder if they plan to drill holes in the 
boards ala the old 1 SK PEV (Shh) 

The processor i*^ a 6509, functionally the same as the G510 
used in Ihe Commodore ^. but wirh an additional bank 
select register that allows for tfie 16 banks oi 64K The 
addressing indicates ihe operating system. SID chip, I/O. 

$FE0OO 

JFDFOO 

iFDEOO 

iFDDOO 

IFDCOO 

IFDBOO 

SFDAOO 

SFOOOO 

$FDfiOO 

$FD4t)0 

SFDOOO 

SFCOOO 

SFAOOO 

SF8000 

$F400t) 

SF20[)0 



Kernal ROM 



Port 2 6525 
Port 1 6525 



ACiAti551 



CJA 6526 



Co Pryceisijr Ext. Port 



SID h581 



Disk Port (internal) 



--V1CII6567 



Colour Memor}' IK 



Screen RAM I K 



Character ROM 4K 



Basic ROM Hi 



Basic ROM Uj 



External ROM 

Cartridge Slot 



etc.. all reside in bank $F (15) and Ihe internal mejjjury is in 
banks 0, I. and 2. Only bank is used in an uncxpandcd 
128. A feature that appears to exist is a Co-Prorp^^sor 
function. Interrupt processor granted and refused signals 
leads me to think that we will probably see a multi-user 
system in thefuture. 

Pholo 2 shows Ihe internal layout of my machine, and in 
spite of the (act that This is a prototype, a lack of wire 

jumpers, etc, indicates the hardware is pretty solid, and the 
one remaining "cat to skin" is the firmware. The model I am 

playing with has no tape rouliies. (n fan. a "LOAD" will 

result with ^'DEVlCE NOT PRESENT ERRORS Speahlng o! 

error message.-^, a new one exists. If you overflow the 

subroutine stack, the massage is "OUT OK STACK" rather 

than the old ambiguous "OUT OF MEMORY"\ 

(Note: lu Jim Butierfleld, 1 stayed awake nights to try. just 
once, to generate a memoty map before seeing yours in 
Compute!) 

'I - - 

The memory may be viewed as IGpaije^ (0-15) of 64K each. 
Page 15 or $F is fixed in hardware as the operating system 
cmd hardware layed GUI as in Kiiiure I. 

A further breakdown of SFDSOO to SFEOOO will let you see 
ihat the onty difference between the P and Ihe B is probably 
jumpers or land cuts, 1 sus|>irct ihal changing a P12S to a 
Bi^ISfi is no harder than changing a Fat 40 to an 8032, The B 
addresses appear in Figure 2. 



SFEFFF 

JFDFOO 

SFDEnO 

$FDDOO 

$FDC0O 

$FDBOO 

5FDAao 

$FD9<H) 

$FD8D0 

$PD0OO 
SFCOOO 



Fifoire 2. 



6525 Keyboard 



6525 {[EEh:- 188) 



6551 (RS-232 Port) 



6526 (JEEE & User Port) 



Ext. Processor 



SID 6581 



Disk Units (internal) 



CRT Controller 6545 



Screen RAM 2K 




I Th© Ira rt sa c tor 



1 

I 



July 19S3 



s 



A Jew generai rommpnts- The PI 28 shniiid be a greal 
machine, [t looks snierl, eipetiatly next lo tlie ik?w low 
profile disk drives, I am presently running this one with an 
8250LP drive and the 8300? printer and am really pleased 
wiih It. [ have been able to load mosi of the proi^ranis \ have 
in Basic, and am in the process of converting some machine 
language programs The only negative comment I have is 
that it is slower than the 64 and previous generaiion PET/ 
CBMs. I believe the reason is that all 20 function keys appear 
to he processed by CHRGRT in the run mode, I will reservp 
judgement on this until 1 see a final ROM set. Aside Irom 
that, it's the neatest Commodore yet! 



Editor's Note 

First off. most of us, and Mr. Hambrechi. probably know by 

now that he has one of the few P1285 ever released! This is 
the machine that was to have 40 column screen with colour, 
plus VIC II graphics and 5ID sutind - like an infkned 
Commodore 64, But thjs project has been locked in the far 
depths of the Commodore dungeon. Mr. Hambrechl, you 

are now the proud owner, of what some may consider, a 
collectors' iteml 



I couldn't help publishing the article, however. After all, the 

B machine is identical lo the P in all aspects except screen 
features. For example, you'll notice thai the P has IK set 
aside for screen RAM (41) cols by 2S lines) and another 1 K for 
llie corresponding colour RAM- The B has iioeoloui, but 80 
columns - therefore, 2Kbr screen RAM. The Puses the VIC 

II chip for video activity whereas the B uses the 654,5 CRT 
Controller like in llie 8032, This explains why the character 
ROM is addressable in the P and not in the B. Aside Irom 
these, the iwn marhines differ very little. 

You may be asking. ^'So why did Commodore c&ncd the P 
series? Il seems like it would have been quite successful/' 
Once ai^ain, I ')elieve the best answer would conje from llie 
Commodore marketing mill The market for the P js not as 
well defined as the rest of Commodore's line and with Ihe 
price of the 64 dropping so low, the P lieconies somewhat 
less attractive to the average consumer. Fear not though. 
The competition in the micro industry will see manufactur- 
ers conlinuallv releasing new machines. A successor to llie 
64 might not be in Commodore's immediate future, but you 
can bet it will happen. • - 

Look for Jim BuUcrficld's B Series Memory Maps next issue! 
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B500 Machine Language: 
Transfer Sequences 



Jim Butterfield 
Toronto, Ont. 



The Commodore B series can be profirammed in Machine 
Language. But it takes a little more setjp than has been 
required on previous Commodore computers. Memory is 
arranged in ''banks" or " <iegnienU"; each segment may 

contain up to 64K of memory, and there may be up to 

sixteen segments. In the B256 series, banks I to 4 will 
contain 64K of RAM, and bank 15 (the "system" bank) 
contains ROM, I/O, and a little RAM, Other banks are nol 
used. 

This is a technical description ol how the iransler sequences 
supplied by Commodore work, allowing a program to go 
from bank to bank as necessary. You don't need to know 

this in order to program in machine language on ti series 
machines. This outline is for t^ose who would like to look at 
the workings in detail. 

Synchronized Code 

Each bank o\ memory used lor machine language must 
have code - a program - in similar locations. Bank 15 
contains ROM, so the code is already in place. For the bank 

we choose to program - usually bank 3 - we must put the 

same code into identical addresses of RAM, The code is 
always the same; we usually load it from disk. Additionally. 
we'U need to load our machine language program in RAM, 

The *'sy rich run ized" code is vital to allow our program to flip 
between banks as needed. 

Why would we wani to go between banks? Well, suppose we 
wanted to print a character, for example. The routines to do 
this are in ROW, bank 15: our program is running in RAM, 
bank 3. We must move across to do the job. 

Code must be synchronized [or several reasons. First, when 
we make the actual bank jump we do ll by change the bank 
number in address zero. We cannot change the address at 
which we are working; so the computer starts to execute in 
the new bank at the exact address it had reached in the old 
bank. Thus: old and new must work together. Secondly, we 
mu,^t pass information between banks, including subroutine 
addresses: this will be easier if all subroutines are located at 



the same place within their respective banks. 

r 

Starting Up 

To start a machine language program, we must load the 

synchronized code into our selected bank. As previously 
noted, this will usually be bank 3, Next, we must load the 

machine language pri^ram we wish to run into bank 3. 

Finally, we need to get to this program. That's a whole slory 
in itself. For the moment, we can summarize it by saying 
that BAMK 3:SYS address will get you there. 

Now: our program wishes to print something. As usual, it 

will load the character it wishes to pnnl into the A register, 
and then will JSR $FFD2 to print. Our coding is the same. 
But what happens next is a whole new story. 

For those who wish to track Ibis teclmically, we'll give a 
specific example and work it through. At address hex 2000, 
we have the code to print the letter A: LL5A 'S41J.sk $FKU2. 
The JSR instruction is located at address 2002. and Ihe 
moment we call it, we'll have a return address on the stack 
ol 2(XM Oiot 21)05. oddly enough: the 6502 does JSR with a 
return offset of 1). 

Our status so far: Ihe slack contains a return address of 2004 
and we find ourselves at address SFFD2, 

The False Jump Table 

Address FFD2 is part of what wc recognize as the "Kernal 
Jump Table", Normally, we'd expect it to a>ntain a Jump 
instruaion to fhe specific routine to do the |ob, in this case, 
to print Che character in the A register. Bui these arc not 
normal circumstances; we re in bank 3 and ihe Kernal is in 
bank 15, What we find at address FFD2 is a subroutine 
jump: JSR SFEA7. In fact, the entire jump table in RAM 
contains exadly Ihe .same code: JSR SFFA7. 

Slay with it. The return address - in this case, FrD4, goes to 
the stack. We now have two return addresses there. And 
now we're readv lo tackle the code at $FEA7. 
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Letsfullow the code from 5FEA7 



tea? 08 

feaS 48 
fca9 a9 Of 
leab K5 fll 
fedd 68 
feae 28 



exsiihl 



php 
Ida *15 

pid 
pip 



:save, stains 
;savt.a 

;system scgmcnl 
:sel up ind pointer 
;reslute .a 
; restore status 



We've pill our Jesliiiatioii bank into tlitf "indirect" bank 
coEtriM word, address 1. From this point on, any irKiirect 
indfvf'd in'itniriion vvill deal with data from h;ink 1 S. 



fcaf 


4c b2 fc 


Feb2 


08 


fet)3 


78 


feb^ 


48 


fpb5 8a 


feb6 


48 


feb7 


98 


f*^h^ 4K 


feb9 


20 19ff 



exsut) 



jmp cxsub 

php 

sel 

pha 

txa 

pha 

^a 

p!ia 

jsr ipifiil 



isave status 



;-a 



;.x 



;^y 



;irilipoinl, stack 



ff]9 


aOClI 


fflb 


84 ad 


ffld 


88 


ftle 


84 ac 


rf20 


B8 


If 21 


bl ac 


ff23 


60 



After a useless jump, we stack all our rpgistprs, lock out The 

interrupt, and call a subroutine which will set up an indirea 

address and load the "cross slack pointer" : 



ipinii tSy *1 

st>' ipoinl - 1 

dey 

sty ipoint ;ipoint = $01U0 

dey ;.y = Sfi 

Ida (ipointj.y ;load sp 

rts 



Our indirect pointer, at hex AC and AD, is set to the stack 
page, hex 0100, Now we load the contents of 01 FF from 
bank 15 (indirect address, remember?) 

Address IFF in bank IScontains the stat:k pointer Irom the 
bank 15 stack. When we left bank 15 lo come to our 
program, we left the pointer in that address. In fact, when 

we leave tank 3 soon, we 41 leave ihe bank 3 stack pointer in 
ClFFhere. 

Now we can return Irom our subroutine and continue Ihe 
main operation Right now. the slack pointer for bank 1 5 is 
in the A regisler: we'll move it to Y. 



febc a8 


lay 


;.y isxfersp 


febd a5 00 


Ida e6509 


;returnbank 


febl 20 2a If 


^r pulas 


;push ,a other 

stack -V 



We've obtained froin address the identity uf ihe bdEik wt 
areinright now. That's bark 3, of course. We are now going 

to push this value \o the hank 15 stack with a subroutine 
[hat uses indirect addressing again. 



ff2a 91 ac pntas 
fr2c 88 
ff2d 60 



sta (ipoinOy ;alo 

dey 

Its 



nieYrej^ihterisnowdslacitpoiEilerforbank IS.Bdcklollie 
main routine. 



fec2 a9 04 
feci a2f( 
fec6 20 24ff 



Ida *<exi;rt2 ;xfer se^ . . . 

Idx *>exc:rt2 ;, . , rts routn 

^ putaxs :.a.x to other stack 



Now we want to pul a specifk return address onio the bank 
15stack.TheaddressisSFF04. which will return u'i In FFOfi 
Don't worry: bank 15 has ttie idenlicdl code, d[id will have 
the right thing in FF05. The subroutine that puts the address 
to the hank 15 stark; 



tf24 48 

ff25 8a 

If26 91 ac 

ff28 88 

lf29 fig 

Il2a 91 ac 

ff2c 88 

ff2d 60 



putaxs 



;save ,a 



put as 



pha 
txa 

sta (ipcint).y ;,xhi 

dey 

pla 

sta (ipoinl).y ;,alo 

dey 

rts 



Maybe we should take a moment to son out stacks here. Our 
stack contains two return addresses: 2004 and FFD4, plus 

four registers. Ttie bank 15 stack now contains: our bank 

number^ Z. and address FF04. Continuing the main code; 



Isx 



tecs 


ba 


feca 


bdOSOl 


feed 38 


fece 


e9 03 


fedO 


48 


fedl 


bd 06 01 


fed4 


e9 00 


fed6 


aa 


fed7 


68 


fedS 20 24 fl 



Ida $01 05.x 


;.sp + 5 adds lo 


sec 




sbc '03 


;-3 for jsr 


pha 


;5ave .a 


Ida $aiOfi,x 


:hi addr 


sbc *00 




tax 


;.x hi 


pla 


; rest ore .a lo 


jsr puiaKs 


;push ,a.x 



Here's a bit of intricate coding. Wp lake Ihe address FFn4 
from our own stack, subtract 3 from it lo i^ive FFDl , and put 
it to the bank 15 stack. Why? Because in a few moments, 
when we transfer to bank 1 5, we'll give an RTS. . . and the 

program wiil ro strait^til to FFn2, which is the address we 

wanted in the first place. But there's more lo do. '■: 
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Jiilyl9S3 



fedb 98 tya 

fedc 38 excomm sec 

fedd e9 04 sbc "04 

fedf 8dff 01 sta slackp 

fee2 a8 tay 



;xfer seg sp 

;4 b>ies ,v,x.a.p 
;xferscg new sp 
;new sp also 



Next, we take Ihe bank 1 5 alack pointer and set it ahead by 
lour locations. Why fair? We're making space for those four 
registers we saved lon^ a^o [rememtier them?). A copy of the 
bank 15 pointer also goes into 01 FF of our bank, but that's 
onMemporary. Now: let s move ihose lour registers across 
to the stack in bank 15: 



We're (finally!) ready logo. Our indirect poinier (address 1} 
can now become our execution pointer (address 0). 



fef( a5 01 
ffOl Ac f6 ff 



Ida J6509 
imp gbye 



;xfer se^ " 
;good bye 



fffC 8500 gbye sia e6509 igoodbye. . . 

The instant we slorp into zero, we Vein bank 15, Now there 
are Ihings lo do ifiere, 

Arri\al rniitines 



fee3 a2 04 

fees 68 

f ee6 eg 

lee7 91 ac 

[ee9 ca 

feea dOf9 

'f«ec acff 01 



Idx "04 ;4 bytes ,y,x-a,p 

exsu 1 pla 

iny 

sla {ipoinl),y ;regsother stack 

dex 

bncexsulO 

Idy stackp ;restore .yassp 



We messed around with Y during [he move, so we Jieed to 

restore its value from OlFF. Now we're getting close. We 

need to ask bank 1 5 to bring back the four registers Irom its 
stack, so we code: 



feef a9 2d 
fefl a2ff 
fef3 201cff 



Ida *<expul2:roiitineto 

Idx *>expuJ2;- . , pull regs 
jsr putaxs ;. . , to other stack 



A bank 15 RTS will now lake it Co address FF2E, whidi 
contains a routine lo pull the four values. 

Let's do a stack review once again. We have pulled the four 
registers from our bank 3 slack, so we have only addresses 
2004 and FFD4 there. Come to Ihink ol il, we don't need rhe 
FFD4 any more; let's dump it. 



fef6 
fef7 



68 
68 



pla 
pla 



What about bank 157 Its stack now contains: bank number 
3; address FF04; four registers, and address FF2D, 

Jiist before we leave ihls bank, we must leave the stark 

pointer in OlFF, Then we must pitk up the correct slack 
pointer for bank 15: 



Bank 15 finds itself with the following stack setup: calling 
bank, 3: address FFO,^; address FFDl; four re^sters; and 
address FF2D. What's our next instruction? 



fffS fin 



rts 



We dig out the FF2D from the stack, and go lo address FF2E. 



fcfS ba ex gbye 

fef9 Setf 01 

fefc 98 

fefd aa 

fefe 9a 



isx 

stx slackp 

tya 

lax 

txs 



rf2e m 

mi a8 

ff30 68 

ff31 dd 

ff32 68 

ff33 28 



expull 



pla 
tay 
pla 
tax 

pla 
pip 



;,a 



Our registers are now restored, and the slack contains only: 
bank 3: address FF03; and address FFDK 



ff34 60 



ns 



:' 1- 
Off we go to address FFD2. Isn't this where we came in? Yes, 
but now we're in bank 15- with all ourregisierspreserved- 
and ready to do the print job. -i 

We've made it over, [^ow; can we make it back to bank 3? 

Go mg Back » 

When the print routine finishes its bank 1 5 work, it will give 

an RTS. , .and we'll pick up the final address Irom the stack 

and go to FF05. The stack still contains the callrnij bank 
number, 3. First, we push five new items to the slack ... the 
first one is a dummy. The SEI locks oul tlie interrupt during 
the Iransilion; 





tf05 08 


;savc sp 


ff06 08 


;.y is new sp 


ff07 78 




ff08 48 


;new stack pointer 


ff09 8a 



exerts 



php 
php 

sei 

pha 
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July itfas 



' 



fK)a 48 
ffOb ^^ 
ffOc 48 



pba 

tya 

pha 



;.x 



;-y 



feef 6S 
JefO 68 



pi a 
pta 



Now we'll dig out the return bank (3) from itie stack and 
place it into tlie indirect register: 



fffld ba 

IfOe bdOeOl 

ffll 85 01 

ff13 ^0 l^tt 



tsx 

Ida $010G,x 
sta ie509 
jsr iplnit 



,sp + 6 is. - . 
. . .return seg 

load cross sp 



Whal about bank 3? Its slack now contains: address 2004; 

Jour registers: and address Ft'"2D, Can you see the conclu- 
sion coming up? 

As we exit bank 15. we must - as before - leave its stack 
poinler in 01 FF. . . for next lime. And we must pick up Ihe 
stack pointer for bank 3: 



r 



WeVe seen IPINIT before. It was in bank 3, bu] this is 
synctironized code, and it's exactly the same in tiank 15, It 
picks up the "cross slack pointer" from 01 FF in bank 3 - 
exaclly where we left it. We'll stay with the main flow: 



ffl6 4cdcfe 



impexcomm 



lelS ba exgbve 

[ef9 Seff 01 

(etc 98 

!efd aa 

lefe 9a 

Say goodbye, bank 1 5: 



tsx 

stx fitackp 

tya 

lax 

bts 



;save sp 

:,y is new sp 

;now stack pointer 



Hold it! We've been here before. Didn't we see tXCOMM 
earlier? Yup, . . but let's look at it again, briefly. 

Slack report Bank 3 (remember bank 3'0 has only the return 
address 52004 on Us stack. Bank 1 5. where we are now, has: 
bank number 3; a dummy byte; and four registers. 

Would it sound fannillar if f suggested that we should move 
the four registers over to the bank 3 stack? And would the 
following coding be familiar? 



feff 
ffOI 



a5 01 

4c f6 ff 



Ida iti5i)y 
jmpgbye 



;xfer seg * 
;good bye 



fff6 85 00 gbye sla e650y .goodbye. . . 

Now bank 3 picks up again. Its stack: 2004, (our registers, 
and KF2U. So: 



leac a» 


exec mm 


sec 






fedd e9 04 




sbc *[)4 


;4byte,*; .y.x.a.p 


ff2e 68 


fedf 8dff 01 




sta stackp 


;xfer seg new sp 


ff2f a8 


fee2 a8 




lay 


;new sp also 


ff30 68 


fee3 a2 04 




Idx *04 


;4 bytes .y.x.a.p 


ff31 aa 


fees 68 


exsulO 


pla 




;f32 68 


fee6 c8 




iny 




ms 28 


JeeT 91 ac 




sta (ipoinl),y 


;regs other stack 




fee9 ca 




dex 




Our regis 


feea dOI9 




bneexsulO 




- and the 


feec ac ff 01 




Idy slackp 


ireaore .y assp 





fffS 60 



Taking us again to FF2E: 



expull 



rts 






pla 
lay 
pla 
tax 
pla 
pip 



;-y 

:.x 

;.a 

:P 



Our registers are now restored - with the iniemipt restored 
- and the stack contains only address 2004. 



ff34 60 



rts 



Then wc ask bank 3 to bring back the four registers from its 
stack, with the following familiar code: 



feef a9 2d 
fefl a2ff 
feec 20 24ff 



Ida "<expul2;routine to.. 
Idx ■'>expul2;..pull regs.. 
jsr puiaxs ;to ottter stack 



Let's do a hnal slack review. We have pulled the four 

registers from our bank 1 5 stack, so we have only two bytes 
left there. And we can dump them with the old familiar 
code: 



We return to address 2005. And this really is where we came 

In. . 

A Final Caution 

Because code needs to by synchronized, you must have the 
correct ROM set in your computer. An easy way lo check 
this is PRINT PEEK(65280). You should get a value oil. If 
you don't, the above code probably won't work on your 
machine- 
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LABORATORY INTERFACES 
FOR COMPUTERS 



C 64 TI99/4ATIMEX VIC20 ATAR 




^ ANALOG AND DIGITAL 
INPUT/OUTOUT 

The BUSSler interlaces provide 
analog and digital connections 
between any computer with an 
IEEE-4e8 or RS-232 inlerfdce 
and real world events. Each 
BUSSter product is self-contain- 
ed, with its own case and power 
supply. They allow data acquisi- 
tion while your computer is busy 
with Qlher tasks. Buift-in timer 
operates from 01 seconds to 48 
hours. 

• BUSSter A64 — 

64 channel digital input module 
to read 64 digital signals. Built-in 
buffer $495.00 

• BUSSter B64 — 

64 channel digilai output module 
to output 54 digital signals 
$495.00 

• BUSSter C64 — 

64 channel digital Input/output 
module to input 32 and output 32 
digital signals. Built-in buuer 
S495CJ0 

• BUSSTER D16 — 

16 channel analog input module 

to read up to 16 analog signals 

with 8 bit resolution (V4%). Built-in 
buffer 5495.00 

• BUSSter D32 — 

32 analog channel version ot the 
D16 $595.00 

Ada the suffix -G for \EEE^48B 
(GPtB) or -R tor RS-232. 

All prices are USA only. Prices 

and specificdiions subject to 
change without notice. 

30 DAY TRIAL — 
Purchase a BUSSter product, 
use it, and if you are not com- 
pletely satisfied, return it within 
30 days and receivea full refund. 

U5 OoHars Quoted 

$10.00 snipping & Handfinq 

MASTEHCARO/ViSA 
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Connecticut microcomputer, Inc. 
iNSTRUMtNT DIVIStON 

36 Del War Drive 

Brooklield,Ct. 06804 

(203) 775-4595 TWX: 710-456-0052 



\ 




CHILD 
DEVELOPMENT 

SERIES 

(lor(he3.5KVICand 
16K ATARI) 

ADD/SUB— S1 6.95 

Displays single or multiple 

digits with or w/o pictures, 

borrows, carries, scoring, 

and audio/video teedback. 

NUMER-BECi— $16.95 

Wumber recognition, object 

counting, object grouping. 

and number/size/shapo 

discrimination. 



BEQ Is composed of professionals dedicated to 

providing non-triv*al educational materiaJs tor the home 

computer. In addition to our own software, we carry a fiill 

line of evaluated hardware and software. Send $2 

(refundable) for our catalog 



Send check or money order to: 

BOSTON EDUCATIONAL COMPUTING, INC, 

^ Dartmouth Street, Bosion, MA D2n6 

(617J536-5116 "MAres add5o/otax 
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C64-FORTH 

for the Commodore 64 

FORTH SOFTWARE FOR THE COMMODORE b4 
CM-rORT>J (TMl fur Ihe CumiiHKi,*re bi - S**.93 

• Fi£rDr(h-?9inipLf:mFjLNUun wlihexrmuoiu 

• fuJUcdmj^eicietii rdrtgr and macro as^emWer 

• Tmh htiuie ^TtfJMy dfbi.jt>;in]^ 

• JiiJHiOO, i color bit mappfclBr^hio 

■ [^ tutor sprite and chjrattergfjphiri 

• Companble wiih VIL prriphfrjl^ jndudinn iiks, dali art, modrm. 
prlntrr and cjrindgta 

• Emensive 144 pd«« rrunual v^ith examples and appWatiofxitf-rwni 

• "bAVt J UKNKEY" nor mrtlly jUowv ippkauir protrjmditf nbuftm 
wiihtut licensing or rwyahiei 

CM-XT^NDrrw)FORTn t(jrn?ionbrCfr4-FORTH-SS9 95 
(Requires original C64-f UK J H topy} 

• ruUy.-ampjTiWe lining ^«,mJpad.dseinclLdinfiarithrr«ic, 
rmtlonal, lugKal and tran***nd^nrjUuncliun* 

■ Floiling pomt un^tot lh'Jfltt)Z£-J9 

• Sinn^ eiifn^ions including LEFTS. RIGHTS, md MIDS 

• 1K.U [arHTium* Jew 10 if>;ir number* lniludln^; mulhply diviA- and 
percer^tjg*. HtDnumbers miv by ated for DOLLAR CFNTS 
caicuUlionfi wilhoul the muikl-off error mherpnt in BASIC real 
vutfibtn. 

■ Special words areprcftided htr mputhng and oulputlino 
DOLLARCENTSvalue* , ^ * 

• Dclaiiefd mjriual wiih e njmpl** flnj applkitiom icrwtrxa 

{Commodore 64 ia j trademark of Commodwe] 

TOORDFft- SpftifyiW if iji^tetrflvfrtior 

- ChHrit, money ortier, bjnk card, COD's idd 5 1.50 

■ Aid$4.CO pottjs.'dud h*iaiiiirt in USA jnd Canad* 
-Mah uricfB add S^mIoIj* 

- Foreign itrMit^ odd 20^1, >hippingard handling 

- Dedltf r inquii-ie^ wrlLLiiur 

PERFORMANCE MICRO PRODUCTS 

770 Dedham Strtel. S-i 

Onron, MA P2021 

(017 aZfrl2i>9 
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SEND FOR OUR CATALOG OF COM MODORE64-VIC 20 SOFTWARE. Over 1 50 dlffflrent plecfls 

offtoftwnnjflndncceiiOriMfOftheCBM64, With full descrlptfons and screefi pictures. Send $2. 00 
poatage and handling. 
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VIC ■ 20 SOFTWARE 



MICRO IPtC 

DATA lAM MDK rT.4th»fiiri*hPtfrtM» + M I' vWiH 

HOMEIP^VEhlTQRY 1i.fl 

OHIGMtOOHUAUAillfl .. MIB 

DATA MArJAQcH ^^ + ^^^^ ^^+ rtn^ti iti^*if *■ lr>1 



Hia 

HW WnTTm 4 4ti + i44-i 

e6D2 PflOF [>EV 4va 



4 ri I 4 h fr I 



* J I 



iV4 



41 +F tit II i F^ IjI ■& 

WW 

* I P li I - + 4lfk4t*1t 1+ B' ■* 



TOTAL 

TIMI MANAflEMENT ,irMM .n-l?*Ofl 

MAlLl^a LilT t Ulf LB 1'flB 



CALC RESULT liaOttS 

B Dirnanttonil Cltot-anlc aDr>adah««l ''"^- thitM 4n 
graphlDK o^lkntn>lpiii*nuft, iLiMifimpnBTicruncriaii^ 
flooiMn opftrAilo*. tnd inlii KraaiViplll «tnclDn 
lB«up«1hi1il4rMvoMiatfiBi« jp1(i4 dMrar«nl pagva 
#t mfl Bamii lime EKQCiblNT - 



aci HE NiJMmi'i Ml I r ^EAnuH ANOnf PtACE 

TflACt [lUMP. FULL DOB BUPPgnT, «na airan e 
noA dairrirClivB d^th dirncrorv 
-UA»jyUOHE^EATUFlES^ 



PAPERCLIP 1125. CK] 

'''oftiilo'^l WDr4t PranABiOr Fiilf AnoBn t'lHin^ 
InB^nDl^fJfi la fi^B °'»b' uitng hartJdfilBl BOfDlllna 
luppon a B n V pn n iBf , ov%f #1 rli « nnao cotumi t>oi r<1 
Thii progriin doaB lu rrmcft w« 04n'1 h«| l| - ijill fur 

A iMity rviBrlLjiiai ilitn Eibbb rtiBnayvr Up IQ IjfOO 
reconlft In ■ >IIb, at[ ariThnBttc opBFflTiof^^ and lupir 
r«pon ganaralinn utJng t«arrh tnd lorl 



64 SOFTWARE 



tPCLLMASTER SBO BB 

Proahaiftiig loMiVBrB fc Iht CMt Now wklh IhB 
fiipait.lipandSPeiLMA*^lEFl iiiu uiPihivi Hull In 
svofd procBiiinu GOrtvantMnoB and pO*ar En pan it 
ibiB ipid Miy. 

DATAIO VIDIOHKBO I1B4.90 

OiVflB you ■ kll ao EDiumn Bflrasp ttiai^Pav plui 
iBfrnoifll afnulBliari luftHrira (uh wIH> ■ tun^ii-'iiutTiB 
monMor aniyi CompsribiB vrllh PapaiClipWP. 



OTHER 8ERIOUB SOFTWARE 

vkBicALG , .....'.I... »io.aa 

**eVHPEEO0AaCCOMP(L||i»o, MH.ftB 

QUICK BROWN FOX iMi ■ MBA 

WKJfln SPEC CHECKBOOK.. .,...,-,..,.*-.»M 



P«1tCnOSP£CMAlLINQUHT .,. ,,. 


44B(I 


MICRO HPEC lN»/iNTOnY .- 


?fl05 


MICRO SPEC UtN/L^CQLH „,....,,,.. 


7DBB 


MICRO BPEC PAYROLL <.- 


ro.g& 


MCHO 5PtC DATA flASF UnR 


r^fls 


MINIJINIDATA DAQF iCAHTl ,n<,.. <<>■'. 


rats 


BUBl[--ALO< 1 , -^ ,. . iimrtiiiiniiiimi""' 


,««,» 


04 TFHMlNAL .■,i.ii»iiiiniriiirTiiii'ti 
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QAMES 
BTAI^CnOiB -pt*i.*i*pi,t „^-.»HM 

/uHn I i4llMMin*Mil*M1tM*r1Mrrfl*Pliii 31 Mw 

^Unn II, h-4 HMil^ltMtllllil fP»H ^p|^if|M^^^ VI'VS 

2kJnK III .titqiTvhi4t^»'iL*^ri-i n f^*mk^^^-r- 9* Mm 
DSAOLINI , 4VH 

BUSPCNEMO . tri^p||firi*lh4+tHfHh-4itthi .41 WW 

imrK^AUYOMATCD tiamuL-ATlONl 
mPLI OFAPSHAI .r ,. 114 Qfl 

wUnH Qr HA i*iii^MitlHI>4t*P1tM+4M ^'' * r lOT 

kjUMPMAN r r- ' nrh±ti4firiiii BtiW 

tltVlRAONLIMl 

rRoaoiR ,,.»iH 

JAWRnFAMfR ,.. .11JI 

ACCIBB •OPtWARfl 

NEUTRAL /ONt ..,,.,,,,.-.- h .►., , IHfl 

BPniTE MAHTER r,.- ,PP.>|ftH 

TIWB WOtHB 

WALLSTBilT- ..>....*l1tl 

RUBBkRB OF THE LOIT TOUB m^^.lMI 

COHH-DATA 

OtTRORODKEVQ. tKBl 

PAMUUDA iD^Cl Hint -iBiN 




HARDWARE & ACCESSORIES 



GEMINI 10X $399 



WITH CARDCO INTERFACE 



FOR VJC-20 
OR COMMODORE a4 
130 cps, RinmECTlONAL DOT 
ADDRESSABLE QRAPHiCa iTALICa, 
4 0IFFERFNT PITCHEa 




95 coiviwODonBe4 »4fkaB- 

1&35 HHINIEN ?3BB0' 

iroi COLOR MONITOR .,,.l?i<a* 

1»a 4 COLOR RLOniR.,. .„,,„,....,, IBM6 

1W0 MODEM .,w' tllB 

IfllO nAtAHITTE WOO 

COMMOOOHE (14 REF MAMUAL I'BR 

QIMtNl lORRIHTIR ,...,. ^49 W' 

BOM TPI PRINTER tBB»' 

OAHOOOCAHDlNTEHFAOi ,..t -.- OOftfl 

CAnocoCAIBITTIINTinFAOE' p >».<.. M «■& 
CARDCO LiaH'PFN M ttO 

"RLBABI INCLUDi AM ADDITIONAL lE.OO FORflHIfnNQ 






SOFTWARE 




560 N. Mountain Avo., SLilta L « Upland, CA 91760 • (714)961-5925 

TO ORDER: Send check or money order plLJBiaOO(U.OO on Indicated llama) poattOtindhtmlDnd c^tiifornla 
rtaidfints add 6% Bal» tax. VISA and MasterCard aro accepted Olve account number and oKplrallon data All 
ordefB shipped UPS Ground, Next- Day and Second-Day Service avallRbla, Call lor prlce& All prlcea in U.S. dollBta 
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MW-30S: vic.ao/e4 

ParalJel Printer Interfaco. 



m':-.'>:-JK-:^-aii 



2'tt caDle 




36- pin connector 

Works wrth all Centronics type parallel matrix & 
letter printers and plotters— Epson. C.ltoh. 
Okjdata, Nee, Gemini 1 0, TP-I Smith Corona, and 
most others. Hardware driven; works off the serial 
port. 'Quality construction; Steel DIN connectors 
S Shielded cables. Has these switch selectable 
options: Device 4, 5. 6 or 7; ASCII or PET ASCII; 
7-bil or 8-blt output: upper & lower case or upper 
only. Recommended by PROFESSIONAL 
SOFTWARE for WofdPfO 3 Plus for the 64, and 
by City Software for PaperClip. 

MW-30B .... Canadian 9189.35 

Micro World Elect;ronix« Inc. 

3333 S. Wadsworm Blvd. #Ci05, Lakewood. CO 30227 

C303] B87.eB71 

CANADIAN DEALERB 



Computer Shop of Calgary 
3515 16th Si. S.W. 
Calgary. T2T 4T9 

(403) 243-4356 

Hindson Computer Systems, Ltd. 
7144 Fisher St. S.E. 
Calgary. T2H 0W5 
(403) 252-9576 

TJB Micro Systems, Lid. 
10991 124lhSt. 
Edmonton. T5M 0H9 
(403) 433-3161 

BRITISH COLUMBIA 

Conti Electronics 
7204 Main Street 
Vancouver. V5X 3Y4 
(604) 324-0505 

ONTARia 

MGI Compjter Corp. 
1501 Carling Ave, 

Ottawa, T1Z7M1 ^ 

' (613)722-1000 

Rich vale Telecommunications 
10610 Bayview (Bayview Plaza) 
Richmond HiH, L4C 3Ne 
(416)864-4165 



SWAN 

Micro Shack of West Canada 
607 45tr> Si, Wesl 
Saskcatoon, S7L 5W5 
(306) 244-6909 



PRD-LINE 

■■IIIISaFTWARE 

A CANADIAN COMPANY 

designing, 

developing, 

manufacturing, 

publishing 

and 
distributing 

microcomputer 
software 

DEALER ENQUIRIES WELCOME 

AUTHOR'S SUBMISSIONS INVITED 

CALL OR WRITE 

(416)273-6350 

PRO-LINE 

^Ulllll BO FTUVAn E 

7&5THf OUEENSWAf tAM uNiT fl 
MISSISSAUC>A. ONTARIO LIT 4CS 
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STOCK HELPER 

Commodore 64 and VIC-20 

Slock HELPER is a toof \o maintain a history of stock 
prices and market indicators on dfskette, lo display 
charts, and to caiculate moving ayprages Stock 
HELPER was designed and written by a "weekend 
investor for other weekend investors. 
Stock HELPER is available on diskette fcr: 

Comrr^odore 64 $30.00 (S37.00 Canadian) 

VIC-20 (1 6K) $27.00 (S33.25 Canadian) 

plus S1.25 shipping ($1 55 Canadian; 



The VIC -20 uers.on on»y cfiarta 26 bi-ureekt/ periods roitwr Ihan 

12 weeklv periods. 

(M)agreeabl9 software, inc. 

5925 Magnolia Lane ■ Plj^mouth, MN 55442 

(612)559-1108 

iMiagiwraDtH amj HELPER sre iTiaemarta of (N'tftgrwrtMe bo^wbib fnc 
Cummodo-D 64 and vtC-^c are I MemeritB uF GommtKlcxe fclectriwics Lid 
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If our 

word processing software 

is so great, wtxy are we 

giving it away? 




rt's our way of introducing you 
to DATA 20. 

As the leader in price/performance peripherals 'or 
Commodore 64^ and VIC 20,'" we want you as a loyal cus- 
tomer. So lo encourage you lo sample our 
add-ons. we're giving away our 
WORD MANAGER soft- 
vmre when you purchase 
any DATA 20 DISPLAY 
MANAGER or VIDEO PAK 
lo expand your Commodofo to 80 columns. 

What's so great about WORD MANAGER? 

The table tells the lale. This DATA 20 exclusive gives you 
powerful features found only on the mos! expensive word 
processing systems including mail merge, block move, 
search and replace. And we've written our wcxd processing 
in machine language for fast execution and low memory 
requirements. 

Compare the Top 
Three 





most commands one-key simple, eliminating 
av^ward prompts and menus. 

What you see is what you print 

WUh our professional BO-column 
formal, your printed product 
duplicates screen output 

precisely You see center T 

ing, lGft|ustificotion and Jv - 
other features as they mm. 
will print So you'll save 
time, save paper, ard 
gel the exact results 
you want! 

WORD MANAGER is really something— for nothing! 
Get it free win your DISPLAY MANAGEP or VIDEO PAK 
from DATA 20 Sseyour dealer or vwile DATA 20 
CORPORATION, 2X11 fvlouHon Parkway, Suite BIO. 
Laguna Hills, CA 92653. 








WORD MANAGER 




"Mosisiardaro serial or parallel printers require insrface, noi supplied 

Best of all, WORD MANAGER is exceptionally easy to 
use. A self-adhesive feature strip for funcbon keys m^es 



Price/Performance Peripherals 

Commodore 64 arid VC ?C are iradernarl.'^ of Comrnodore Flecironcs, Lid 
OucU Brown Fon IS aVademarkoJOjick 3rovyri Fok. 
WffdPro IE aregiste'ed Iraoemark of Pfofessiona' SoUware, Inc. 



•r 



PET/CBM 

SOFTWARE SELECT! 



8032 

DISPLAY 



OR 



4032 

DISPLAY 



I 



FROM THE KEYBOARD OR PROGRAM 
NOW RUN WORD PRO 3 OR WORD PRO 4 

FROM THE SAME MACHINE 

Avillabte for either 4000 or 8000 Series 

ALSO: 
For 2001 / 3000 Series Computers 

Operate these Models in a Full 8032 Lilte 

Display For Word Pro 4* 

and all other 80 Column Software 

All installation instrjctions included. 

EXECOM CORP. 

1901 Polaris Ave. 
Racine, Wl 53404 
Ph.414-632-1004 

PET/CBM a IrademarholCommoOore Business Macnmes 
■trademack ol Professional Sollwafe, Inc. 



TYPRO 

DATA MANAGER & WORD PROCESSOR 

For COMMODORE 8032 Computer -8050/4040 Or 



HOW AVAIUBLE FOR THE COMMODORE G4 

DATA MANAGER 
Number of records is oni> Nmiied by your disk 
capociiy. Up lo 50 fieida per record. tfVaxtfnum of 75 
characters per field. User formatted Screen editing. 
Sort and search featura. Pattern match search. 
S«lectiv« field prJniirg and formatting, Furm letter 
addraaaing, Mailing list and mailing label printing. 
Format tor tanfold Rolodex and index card printing 

WORD PROCESSOR 

Scresr editing. Automatic line length set. Add, move 

or deleteiexi.GJobei edit. Page nurnberir>g and titling. 
Foim letter addressing. File append for printing. 

BOTH PROGRAMS ABOVE, ONLY $69.00 

^ CommodW* 64 hb « Irftdamprb cf CAmfnodor* Efft^r^rtbc*. Ltd. 

Also for Commodore 64 and B032 

AMORTIZATION SCHEDULE $30.00 (Disk) 

INVENTORY MANAGEMENT _$B5, 00 (Disk) 

All sohwure it fully lupporied tor updalai and rsvlaioni 
for up to ilA mcnths atier purchaM. 

Specify Computer model number and Dish model number. 



INPUT SYSTEMS, INC. 

25t0l S W. 194 A« HomesKalFL 33031 (J05}24b-3M1 
DEALER ir^QUIRlES INVITED, 



I 



*^o<*^V. 



^o--"^ STOP -300^200 Baud 

SUmJard Terminal Conifnunicfltions Package 

'PfO .00 OOA CF<0»D^ SEIL - TJXPOOW 14 W 

Donl sarttfl to non-aianoara Ccmmuntcations Piotocoli 

Ac»4 MlLTD r<i«i. So/ct, BulMTirk Bo«iai, Loc*l Mam 

*rafnt. mc 

* CoffVfctfl PacK^ - bKbdes fS212 hie 
iac» »>aia m lorwart [wxs -m irKiuO? 

■ncdenf 

- Comribncain n irOusErj aiamdafc ASCII 

- Jthhaii/OflwnloKllQ/lrjmDiik 

* AulunutiE fill T-in^ijhon 

* l^aFitwconlrDllMfrcmieysovd VLB»f$up 
Dlied rauL ai mtctvitMnnngepiooiim 

SpKrfy 3 Of 4.0 ftOMSor MOeComrnodoTB Compijier 
*0*Oix B050 3I PEDISKH DtsKof CBMMon '541. 

Price: S129 .95 



ATARI AND PFT 
EPROM PROGRAMMER 



Pfoo'ams 77\t and 2532 
EPROMi, Indudes hdidware 
andarttwarePn = $75.00- 
ATAHI (ndudes sophisijcared 
mddu le Ungual^ mcnnor] = 



I; 



I 



^•^ ■ II 



ProfcMip Pfinltr ■ knilfir dol mitm onoT PMlel - 1409 CO 



.M* 



^X>' VIC RABBIT CARTRIDGE 
^ AND CBM 64 RABBIT CARTRIDGE 

NEWFEATUREI 
DATA FILES! -^ ^ 

Migr ^peeo /' v^ 

load and Sa-o"" ' ^^ 

$39.95 

fr\c\ net s :» \t' i(T9* i -, uii* 

Don'i *Hl« yaur Lllfl arftv waiting W LOAD 
ana SAVE progrims on Caisflle Dvcfc 
Load Of Swm KK in spp r a ^ uti IIb ly !]0 taCfl'^*' 
Try It— voi-ii Jn-Ribbilrfftd VIC Or &* Tflifii 
ilmDB: 3 rnnuiet. It's nol onV Ibbi ImI VERY 
RELIABLE. 

Almoai as f»i 11 1 54T Olik Drl^fli Don- ba toot 

iih — Yihv buy inedi$ii wfien fini can BSlIhc 
RabMt lor Tiuch rrutJi lesi' 

A(lo*i on* IQ APPEND Baaic ^logitmt' 
taiy 10 inata^i — juii piuga ifi 
E'^tsionCoiriBgEur ^nrearoriiisviCPiaHiJi 
WOrkt with or wilhQur f ■pBrt«'Or. Moirory. 
WQ'liawiTn VIC or fl4 Ca>A«l» Ddcpi 
12 CoiTimands prcib da iiher rwai fealurea. 
Fast DaTa Filai - rwo fUtu fi» moilai 
AlaaAvmHe&lalorZIX' ^ooi ind 803? 



TRAP 65 

I W G& js a h3ro**e Stvct llial 

(*IBS ir>;o yijui 65CC 5 SOCHt Pif vflnis 
fliecjtiDn el uiijr<plFmen|eJ cfKode 

apri[^^nvtljK»pdb•lfy1o(x|t^■]rhfl 

fucf irp$ nsiriffTinfl itl 

H' Pf T.AfPlL.'SVW 






'CcnlroHcr - >U 



Mare Than just m Am mblef/Edltoil 
Now for tho "64" A 



Is a 

Protes&onally 

[>asigr)ed 

Sofl^are 

Development 

SystflfTi 



tor 

PET 

APPLE 

AlARI 

New 

Price 

499.95 

Bbsl Off witn flie sotTware used on the space 

shuttle projecf 

• 0>llgn4 10 iTprck* PT^arniiitr ^"rMuElivl^ 

- 3nipl»Bflia^fcBi jjninmxii — NonaMioifliBflni 
pw:ijiq' av^lBPB* una cvn<»Anaa wik^t yihj ^4 
llOiKPET ID APPLt ID XfJi 

»Carm.T*-iriiHBFHil«fEffi|c- - Nc r^ftfl iq loid 
rrifl Ed.rcir rr-sjiin«A«BPiiiMrtrierLtrivEaiai bv 

■ Ctol-}n« EPnOJPnfgrininiHi.L>rL<rnp*m«nVd 
OKOla nicjihv 

- SrpLLN0TCOMVftlC£IlS»idbflww«cir»wl 



5^ INCH SOFT 
SECTORED DISKEHES 

H^hest 4ij«li|y. We use I hem ofl 

our PETs, APPlEs, MAflls and oihef 
compulflfs. S2:-50J1D w i44.5(V20 



EPftOMS ?7H1 - MSC JWZ = VM 

^VEJ 40 Cormpgof s PrCflramj D> Baker (oi 4M0J = SZ5.0O 



3239 Linda Dr 
Winslon-Salem.NC- 2/106 

[919) 924-2889 (919) 748-8446 

Send tor rreecalalofl! 



VKA' 
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Commodore 64 
and 

VIC-20 



)i 



■<1;0 



with your Joystfckl 

Nc^fv, you can create high-rcsolution pictures 
on-screen ^^/lif^ yourjoysi/ck as a 'pen. " De^iqn ailiers. 
objects Die-cha^ts — whatever your im^ginairon wishesi 
lAVE your creations to t^pe or dJik, dncJ PRINT 

them on a V\C printer. Educational and lunf 

Draw narrow or wide fines, curvy or straight: set points; 
3dd c^piioni: create background patterns, change 
pitture, bi^ckg'ouncL and border colors, reverse colors for 
a neg^lr/e, even connect dots with siraig^ii lines 
auomatic^'fflyf You controJ every dot on ihe screen. 

A ttrge "Pjctufe Librafy" is included id get you started, 
p/us 3 20-page instruction manuaJ. JoysiJck required. VIC 
printer and diskdnw optional On cassette 

Fof the Commodore 64 

64 Panorama S29.95 

Foi theVC-20 

VIC-PICS S29,95 

|ruii feaiuies net^i e< mem eip. reduced 



version included Tor unewjjnoeo VIC,} 



"Fjr"' fnm Pictuff Ub'Dt 



PRINT (the unprintable) . . . 

with Smart ASCII Plus S59.95 

Now. p'jJiL LJ.L' urij^nrujLle Commodore graphics on 
you'^ dot-aodre^sacie printer wi[h STian ASCII Plu:^. Tnis 
powerful low-ccKt software Interfcice converts your 
USER POi?T rnEo ^ fait, ineelligenL port for "Centronics" 

protocol parallel pnniers. 

Six ffexIDIe phnl modes; GRAPHICS. TRANSLATE, 
D.^i^yTfiANSLATF CBW ASCII. True A^^CJI PIPELINE, 
CJRAPHICS mode creates actual VIC/64 keyboard 
graphics. TRANSLAFE conveas normally unpnniaOfe 
control-codes into text (CLR). (RVS). (BLU), etc, with an 
extended mode for Daiiywhecl prime's. Convenient 
set -up menu ^nd simplified operation. 

Smart ASCII Plus is coriipaifLile wiin most appljcaiion 
prirgrams WordPro 3-f, EasyScripL Quick Brown Fox [for 

the Viq. WniCJ's Assistant, etc 

Complete with connecting cable for printer and 
irisirucciori manuar On cassette. Copy to your disk fof 
qmzk loading. (Upgrades available for orrgjnsi Smart 
ASCII o^fl/non] 

-tequrps rifji-aodfeisjble pi tnTer 5uch as Fp»n FXaOorMX-aO/ltO 
wilh Grjftrdx. QkjdJt^ Microline34. C. lloh Prowriter 1 & 2. SUf 

Wicronics Gemni IC o- 15 

Sand for a fn* brochure 
MAIL ORDHft: j™ bt w ihiw*^ and 

hwlhno [lla^ for CfiOt 'Jt&AflAxSmrcafti 



(816) 




333-7200 

MIDWEST 
MICRO im 



•dfl flJKVa uttatAK. ForoJff^ oiTJ*a payable 
USS. US Bvw ONLY: add 15 stia/hnOQ- 



Basic Utility for the 

Commodore 64 

POWER 64 

•«afy to learn 

•easy to use 

•program faster and 
more efficiently 
with better results 

•MOREPOWER 
included FREE 

Powerful PrOBTammer's Utility 

by BraoTempJeiori 

Manual by ]im &u:t*rfwld 

S99.f5 from your local Commodore dealer. 
For your nevest dealer call: 

(416)273-6350 
PROLINE 



IMflBO FTUUAq ■ 

7bb THt guttN:;vVfli tA!il , UNIT 

MrssiSiAUGA. orJTARi'::t L4r <cs 




311 WEST 72nd ST. • KANSAS CITY •MO* 64114 



For your Commodore 64 

For only $12.95 each, our CURSOR 
64 tapes are your besi buy tor (Tie 
Commodore 54. T^ey lake advaniaqe 
of the color, sound, and sprites that 
make the 64 such a delight to use. 
Moat of our pacKagos include three 
ejtceiienl Basic p'ograma on orw cas- 
sette tape. The programs are not copy 

protectee], so you can lyoh dt the 
source cooe, and learn how lo maxe 
the 64 do its treks 

Wo don'l have room to describe all 
55olojrCURSOR64 programs here 
As a sample, you may war>l to order 
tapo 64 5 with the overling Godzilla 
program >ibu'lt be challenged as you 
try to save Tokyo from from :he ram- 
paging Godzilla, Or (ry lap© 64-3 with 
the popufar MtMr lext adventure that 
will take you hours lo soive (ever^ il you 
cheat and read the program source). 

We have super progmms lor the 
VIC 20, such as Dung»on ($1? 95) a 
v+Eual adventure for 16K VICs. Our 
VIX EL programs are also popular with 
VIC owiit!!^. Anc. we slill sell all 30 of 
Iheofigina CURSOR cassettesforlhe 
or^glnal PtT ano CBM. 

Call OT write for a caialog today Be 
sureandtellusw/hetheryouhavoa 64, 
a VIC, or a PET Wc welcome crodil 
carttet and ship most orders the same 
day they are receivotJ. Dealer inquiries 
invited. 

CURSOR fi4, Boif 6905 

Santa Barbara, CA 93110 

805-683-1535 
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the VIC 201 and Commodore 64 



Designed by RAKWare 



EXPAND* O* RAM 



EXPAND-0-RAM 



VIC 20 






^K! 









-A* <" 



UNIVERSAL TAPE INTERFACE 



No need to purchase an expensive daia recorder tor vour VfC 20'" 
or Commodore 64'V The Tymac Universal Tape Iniertdce and 
Duplicator will allow vou to load, save and ev9n duplicale" your 
programs and data cassettes wiih virtually an/ portable home 
'tape recorder. To insure posftiv^c LOADS and SAVtlS. a special 
audio enhancement circiiil is provided in ihg interface Three LED 
indicators moniior ihe status at all times and provide a visual 
indication of loadsaid saves. A parity switch wiil also msuie that 
all types of data tapes can be successfully loaded. Operator 
controlled action of the recorder is another desirable feature. 
Finally you can easily make back up tapes withoiil the need of 
loading your software back into the computer A unique switch 
function wiEl allow yuu to make direct recordings to another tape 
recorder. A groat duplication devjce for the user who may want to 
star: 3 software business at home The TYMAC UNIVERSAL TAPE 
INTERFACE AND DUPLICATOR is way ahead of the competitors m 
features and quality. ^«p.Jf/JUn 



EXPAND'0-RAM is truly a multifunction memory expansion board 
that provides 2 switch selectable slots lo double the capacity of 
your computer In addition to these imporiani features, a RESET 
button has been provided lo allow you lo regain control of a 
"hung" or unstoppable program. A bank ol mmi-swUches control 
memory addressing on the board so that you can use EXPAND-O- 
RAM as a useful tool tor cartridge development and debugging A 
write protect function is even provided so that you can simulate a 
ROM environment or investigate a previously programmed ROM 
Cartridge Pack. A quick summary of the features are as follows: 



A) 16K of addiironal Memory. 

^l_ Compatability with additional Memory & Games 
^^^^ Cartridges. ^^^ 

C) Two Additional Switch Selectable Sfots. 

D) Reset Switch for warm starts, i^^k^asi 

E) Slide Switch for easy selection of Cartridges of 
memory |iacks. ^^ 

F) Switch selectable Memory Map selections of the 
^^^aUH memory, ^^^^Km^g^^a^mamm^^LM^^^m 

G) Use as a Program and Cartridge development loo I. 

HI WWrite protection of memory area for cartridge simulatiofi 
ha and investigation. 



ALL THIS FOR ONLY. 



d I I ^ b+ *m4^ fri PH i^H^d vi W4 p »4M 1 14 i M 



^V^Mf »l4» + *iM4 



9119,00 



:-*fc 1 






i^V- 



OatT«fMl 







ALL THIS FOR ONLY 






.S49.(M 



'NOTE. Duplication requires (he use of Two Standard tape 
recorders 



r.^'^^ 




DISTRIBUTING INC 

1342 B HI 23. Butler. NJ 07405 
201-838-9027 . 



■-^-^., ■",/ 



De&ler and Distributor 
inquiries tnvited 



HBffSiertd l^ademarks of QommMtit Bjstwss Micflmes [nc 
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Software first, 
computer second. 

Workhorse solutions 
for tough questions. 

OK- You're ready to buy a computer Here's how 
to make an intelligent business decision. 

Decide on your software first No computer 
is better than the software that runs the op- 
eration. No software is better than Southern 
Solutions*. We have real business account- 
ing and record keeping software that is 
right for today's business world. It runs 
on the best line of computers avail- 
able today: Commodore Including 
the exciting new Commodore 54 ^** 

Compare our software solu- 
tions with others: 

FileGuard'" protects your 
flies from loss even by power 
failure. 

SuperMath'^" meets your 
needs as your business ex- 
pands. Our software with 
SuperMath will handle numbera 
up to S1 billion. Most micros stop 
at far less. 

You can design your Balance 
Sheet P&L. Budget Analysis, etc. 

Complete Systems or Individual 
Modules handle general ledger, ac- 
counts receivable and payable, bill- 
ing, payroll, mailing lists, oil ac- 
counting, pharmacy management, 
encumbrance accounting, etc. 

Our software uses practically 
any printer and grows as your 
needs expand. 

Real business software for 
real business computers. 
Capability you neecTat prices you can 

afford. 

Nbur professional computer dealer 
help you mal<e a computer become a productivity 
tool. For a demonstration, visit 

Distributed in Canada by: Canadian Micro 

Distributors Ltd 

500 Steeles Avenue 

Milton, Ontario 

L9T 3P7 




Now For The 
Commodore 64 



PO. Box'P' 
McKinney, Texas 
75069 
(214)542-0279 



' A Division of BMB CofnpuScience Lid. 



"Commodore 64 is a trademark of Commodore Business Machines, Inc." 
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The 



PAPER 




Five years of service to the PET community, 




The Independent U.S. magazine for 
users of Commodore brand computers 

EDiTORS: Jim and Eilen Strasma 
Sample issue free on request, from: 

635 MAPLE □ MT. ZION. IL 62549 USA 
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VIC 20'" and CBM 

EXPANDER BOARDS 



TV 



FOR \\C 20 



REDUCED 




FOR CaM 04 



M PROVED 



e-SLOT 
Toaaies 

P/N v-3e 

6-SLOT wirh 
3-rt nDOoncaDlff 
Pm V -46 




'%-■ 



3-5 LOT 
SliQe 3«ilcri» 

■43.95 



4-ftLOT 

Unr! rssef 
P/N V-U 



4 -SLOT 
Bjffercd for 
universal cooi- 

Ti>gg|«. 'uie 
■od reiel 



NEW 



VIC 20" MEMORY 



A rnull^purpoao board with dockets for three 8K 
b»Qck3 of alahc RAM or EPROM 

OoU con n^ lor 



E^parida VIC 2D 
rvTtmary tc 23^ 
>^hen equipped 
w^|h ?4K nAJJ 

Syiicm restti button 

Control aiit^tch«a for 
SK mtmory blocki 

61 IG PAW Of sne FPROM 




Gochetafor Al 'C& 

Scid wilhB. 16 
or 24K RAM 

p/N VM£-i 

wilhBK HAM '79 06 

wftn iflK RAM **9 05 

witti ?4K RAM ^110 B£ 

ihDwn withoul cover 



MONITOR/AUDIO CABLE 



Connecis V\Q 2Q or CBM 64 lo audio amplifier ana TV monitor 

Co<0' Si or VIC P/N MC a la M 
Q LW64 oriy P/W MC-3 'ia,« 

See youf daaer or piacs 
your oraer aireciiy 

VISA - WC - CHECK ' COD 
TU Tiadomiufc of Commodofe Eiodromcm LJmilvd 



^RffCniOH TCCKNOLOGr INC. 

COMPUTER AJtODUCTS DIVISION 

P □ BOlr 1M44 

S*LT UKl CiTf UTAHMllS 



Assembler for the 
Commodore 64 

PAL64 

• easy to learn 

• easy to use 

• fast 

• comprehensive 
manual 

Persor^ai assembly language 

by Brad Templeion 

ako available for the Commodor*? 
4.000 aCOO 9,0CO series 

$99-K frorn your local Commodore deaEer. 
For your nearest dcAlcr call: 

(416)273-6350 
PRO LINE 

755 THE QUEN5WAT EAST. uNiT a 
MlSSiSSAUG*. OtVTAHO MV <:^ 



A pffijifnna V 4ilMl» ^ . - 

" f Lf* uni liUhiBti YtP4U 

TYPINQ TUTOR 
W0£I1 HTVADBRfl 



■-■ 
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JOIN THE 

COMPUTER 

REVOLUTION 

WITH A MASTERY 

OF THE KEYBOARD! 

In the age of the computer, everyone 
from ine school child to the Chairman of 
the Board should be at home al the 
computer keyboard. Soon there wiil be 
a computer terminal on every desk and 
in every home. Learn how to use it right 
. .and have some fun at the same time ' 

flafed THE BEST etJucaitonal program for the VIC 2(P* 

ty CreQtivc Computing Magazine 

TYPING TUTOR PLUS WORD INVADERS — $21.95 

(2 programs on ofi9 cassefle tape for the uaexpanded VJC 20™) 

Typing Tuior plus Word invaders makes learning the kevboa'd easy and fun! 
Typing Tutor leacnes tf^e keyboard in easy steps. Word Invaders makes typing 
practice an i^t^ffiriaining game Highly praised by cusTomers' 

"Typing Tutor is greal*". "fantaGtlc". "Exceltent". Highquali'y '. Asourceof 
great toy 3f\d feaintng for our chiidien". "Even my titlle sister likes it", "Word 
fnvadersis sensationat!" 

Customer comment says it all . , . 

". . . arid tt vvas evenftiiingyouadverttsed it woultJ be Intnree'^eeks.my t3year 
old sort, viho nad r}ever typed betore.was typing 35wpm f had improved my 
typing speed IS w.p.m. and my husband was able io keep up with his coHege 
typing class by practicing at home. " 



SPECIAL 

VERSION OF 

TYPING TUTOR 

PLUS WORD INVADERS 

NOW AVAILABLE FOR THE 

COMMODORE 64'-... HiJVffl 

An of th9 ieatvr^s of the ViC 20'" Venion and mor* 



SPRITE 



inrrt 



DESIGNER B ^ 



-T^T^i^^^JK" 



by Dr. L« r. H/// , ^ .,. 



$16.95 rTap»)$21.95fDisj() 



~v> ■*> 



U^iiffT' 



Create and men irans'orm spr^ies auiomaiicaii/. We 
navetHeoTherspritemakingDfDgrams,Duiihisisihe 
one AS t/se to make sqriies Ttie automatic transtor- 
mahnnR are» great ' 



YOA 



Shipping and hand'ing $1 DO per 
order. G^lifornio roGidonts add 6% 



sales tax VISA and Mastercard 
orders must include fuH nan^e as showrton cardnCard 
numoer, and expiration dale Free catalog seni with 
order arrf on reouesL 

ACAD 

SOFTIV/IRE 

P.O.Dd^i 9403, San RafaQl,CA949124415)499-0BS0 



Progriitimors; Well* to our Now Progi»m MnnagBr concomlnflany owcptl-onal VIC 20"™ orCommodofO e^TM gamo or other pfogrim t^ou havo dovdopod- 
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MAILPRO 

STEVE PUNTER'S 
DATA ORGANIZER 
-"AND 
MAILING LIST.^ 

PROGRAM M 
FOR ■ 

^COMMODORE 64^ 

,_. COMPARE 
BTHESE FEATURES: 

^ •Hatf\W definition 

I • rasy updating 

^* rapid printing with total 
K format and record selection 
^»- tontrpt 

"^ WOHDPRO compia>le 

• up to 4000 records on IMI 

MAILPRO 64 $129*5 

Also avalUbk for COmHODORE«032. . . SI7Y" 
fop Hm rwrw o/ your looi deaJ^r: 

PRO-LINE 

^ aHHl S O F T \A/AR E 

PRO^JNt SOFTWARE LTD. 

(416) 273-6350 

iS TV€ OUIENSWAY CAST. UNIT § 
MSaSSAUOA. ONTUin CANADA. L4Y 4CS 




Intelligent Software 
for ttie Commodore computers 

Cataloo5^1'B3 

M/ Ir^ of pfogrorni Isuch as rt Is) consists t>f Ih© WOwlog ^^ 
All are wrinen tor Commoac© compufefs; any of my programs wliJ 
load <yxa fun without modrficctfion in the eritk© Nne ynoudlng okaer 

1. Word Ptoc MMC I2S. It Indudw tio foHcMng teatu/©s; VERY fast 

nie routines. Including o disk flb colQkJQ, oulofTXJllc torn r\3ndllng 
on troclof- Of frlcnon feed printers; furfy ImdedOed nxiroln, luiflfkxh 
Tion, spocr^o, lofmottl.To, and ooolno controls; block commoryls 
ond ©TOf-rroDPino m editing mode; onda spool routine (tofmofled 
output to dak tor later mois prlnhng). I believe 'HP la the n^oil 
Ihorouohly tested, user-ooented word processor trvotabte at rh« time 
atanywhier© rieui liiy pr ut*, for any mccnine. Requires a ml nimum 
of 10k ol memofy ,8< exponston on VIC}, and a printef 

2. Copycote: 120 (S15 It oroered wtth onothw pcogriam). 
Corvcnic is ■:] simplified v«f5ton ot the "otecfrcfMo ipreodsheoft" ttxt 
or© becoming adremetv popular lor u»e on persorKjf computars. ft 
ofbwsiho userto set up o vl»iD4e s/W cjfnumter^ on the screen. or<J 
use tr>e screen-eaitor to moK© cnorvges in trie ^\C. wrth the tdois 
relGCflng Ihe ctionges i^uires 6k RAM (3k expansion on V)0 
smallef version ovoiabte tor unexpartded VIC. 

3. BoMbcA Monogar; 130. This prcgrofn maintains ccfTp*e»e bet- 
ting stotistics tor o boseboU or KrflUJI leoyue of up lo 250 pKryera 
It ger^eroles reports on a pioyer, team, or the entire league f}Fv 
cJuding siondinQS), it requires a rnlnmum 1 0k of fWA- a printer a wjo- 
oested but not required 

4. kivtfiiory: 130. A aeneroJ-purpcse perpetx^l invontory control 
pfogrom. ft producer a vor*ety of reporh. inciudlrig Ofder forms, 
multp-o verxJois ore supported, Requires 10k 01 RAM. pfinter Is 
suggested, 

Alt prooroms; supcort cassette find disk flios oryj the CBM printer 
leoslly modtflable to other printers), come on cassette, ar>d ir>clude 
documentaton, Pncea irdudo shlpp.ng, Calif, residenti odd 6". All 
progroms ore ccpvrlghted by the outxx; Ihose rjghfs ^W be enfofc- 
ed. Programs ovojiabie from: 

WIHtam Robblns. lox 3745, Sar Rafael, CA 94912 
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MPI INTRODUCES SUPER ACTION MEMORY 
EXPANDER BOARD FOR VIC 20* 

Adds 24K and 3 Expansion Slots WItti Switches and Fuse 8109.95 

INTRODUCTORY PRICE (^^P°"°°'^'s 'o -^^K By Simply Adding Memory Chps ond Switches) 

'AMs 24K M»mor/ (^gK wilh VIC" 5K>. ^ ^ iilUSt*^ 

' Upgra<ft eooro to 35K Oy atWing iCs ana witcres. 

"Merrorvswilcrwbia inSKstctions (No raed To ramovs iwmory board to led i/itC^ 

run \our oftw [yoorarra). ^fO^ oeS^* 

■3 oxpanaiofi &oT3 wilti switctioa <ror game c* wItq uTiliry comidDe^). ^^^ ^ PctuM flbcvo- 
'ReserDunonancws'esToiTingcomputeFWittiouf Turning power Off. AcnonHGorc«^f^ol opTlofB 
' .5 amp fuse prorecitd. 
■SwMchrelQcotosexpamion cortildges in memory so That it con bewjvwJon '^'^niwnofV. ^fl^ponrfoosiots. ffl«fTcN»sas$Bint*e<londTMlM 1100 95 

ia[»asGtw*jpfffyoijrvtiiiflbieorograFrs. af""™"pa'»*KlVICwiii™i Somoosooovfl^iTiscCTstsrroialiowyouTokiTef aMyoutowrimerTKifN cftirsto 
aiiwcartna9estobesav9donlDpe). MngniflnoryTromZ4Kto3&K r S124B5 

Switcr> dllOHA mamnv to be rrowo betv^ei RAM and ROM locot*on, (eprom rwr mciudBd) 1 1 49 t» 

(U«tLH*(»«v.lop-no your c*.gon«QfKlsovirB.n tope). BoFe35KWara«^TncompleTe.nstTucrl«iardEil»iw' S39 9s 

■Noomermamoryexpar«ionne«ie(J PAn^r^-., d^i;; aaa ^ac, 

'Fci^rv c^uos nfo ^ VIC no mcdrf^c^ ™-:«s^. ^^° °^^^^^' ^ ^ 6-444-4651 

Sovffi wBcr or your ^IC 30 (irK© t>«jrd new n«ds to ba HJOWEST PERIPHERAL INDUSTRIES Add $5 fOf Shipping GRd haodHng 

'^'^SI^^ZT^^ ^ Mo.r9sia«itsaddS'/?% wiestax 

- ■ OpiZVsK m-r^ C40K .Itn .K" SK). UVHlC^ """^ Cf»d. C- mone> OTdflC 10 

r* «» ^ 

l\ V-^ V I / y-y BOX8123-B 

^ \ \v\4 /// Kansas city, MO 64112 

^VIC 20' te a reflisTarsd -rolermA of Commodore, V^ I / // P««<^| a^Ht - Allov. 3 w>ms to t\^. 
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GOSUB 



c 



M 



INTERNATIONAL INCORPORATED 



The Flexikey System 




Ret6iE 

$G9,95 



Features: 

19 Keys, each of which may have 3 sep- 
erate definitions! 

Complete documentation including pro- 
gram listings! 

Works on the VIC20 (Expanded) and C-64 
computers! 

Compatible with most existing software^ 

Great for use with business programs and 
electronic spread sheets! 

Ideal for machine language programmer! 



VISA & MASTERCAf^D /i/ELCOME 
Prices subfBCt to change 

'C-64 and VIC 20 are registered trademarks of Commodore inlernaliona 



Dfiafet tnquires tnvited - (316) 2€5'9B58 
GOSUB international -501 E. Pawnee- Suite 430 

Wichita, Kansas 67211 



COMMODORE USERS 

Join the largest, active Commodore 
users group In North America and get— 

~ Accesstoclublibrary of over 
3000 free programs. 

— Informative club newsletter, 

— The latest information about 
the PET, CBM VIC, Super- 
PET and Commodore-64. 

Send $20.00 ($30.00 overseas) for 
Associate Membership to; 

Toronto Pet Users Group 

Department 'W' 

381 Lawrence Avenue West 

Toronto, Ontario, Canada M5M 1B9 




Software 



^d^enser 



5uflwd'tf liiiern;irfonnl 
Soulhem .So4iti!oris 

Wyor Business Sysiemv 



Advertising Index 



Advamapf CofniKitef Att. 

i*»siri[ tjliii iintjrial Ci»ni|H]tii!fl 
Gjrnputer MdPkHiiiyXCdJiiKlian Micro 
Data 2f) Coip 
EuTPrn Hou» 
Execom forp, 
lii[iui SviltmTiIni:, 

Mjiru Ai^licdllons 
MKJwesi ^itrr. Iru 
Pacihc CoasI Soflwarp 
Pprlormance Micro Products 
Pr*^is*ini Schkwarp 
Pro-Lir*e Softwarp 



t'rodjcl Name iDescriplion) 



M^iifaclurer 



2 3 4 5 



V\C2t>/C^ Software 

VIU IJU games 

Business Patkatips 

Educalionai Sc)flHare 

Calc RfsiiiT (spreaJsheel prog.) 

Warrt ^^:*r.^pe^ 

M\E. AsscmbltT 

■10/80 Strarn Seleci 

Ty\>tv (wuf ilptULraSOT) 

Sock Helper 

Maslpr ipr->gfammin|i aid) 

VICJD/Cfil GrapJiiCi UN I 

Cfrl; Ulililv, Busrnesi, Gamej 

Cfrl Forlh 

Si^ier'rrip* (wijrdproc««ar) 

PAL 6'! {aacmhteO 

POWF.H SA (pTtrgraninmig did) 

MdilPru 

general 

VlUU/lt>4 fcflWilV 

Bisiness pad<a^ 

Pmvjnaal Payroll 



Handle Software nb 



T3 

74 

SI 

IBC JfiC IBC 
•7 



IBC 



£2 



A1 



6« 
68 

fifi 

69 



79 


73 


76 


S9 




74 


76 


Iif> 




«« 


7« 


71 




74 



M 



Hardware 



Compulcr Workshofis 

\C'onipMrer Martelmg 
Conn^ctkur rmcroGimpiiicr 



GeoTtje y Drakt & \s&Qf iaies 
Gosiib imr manorial 
Mlirn WaF4^ 

Micro World fcHKlrooli 
MidweM Micrvriii. 
MidwnJ Periphf rdls 
Prtcfiion r&'hnoiojp 
Kichvafc Tcleommunicaliona 



Accessories 



Advtfliser 



Product N*nif ([JcscTipiion) 



MdiiulaciUIW 



Issue' / Page 
2 :^ 4 5 



Advanlitje Compuier Ace, 
Ciimpuvr Work*;lii)p!i 
Con.sultDrs Lnl'l 



i* 



CUfMf 

Le^ingEdgF Inc 
Midniahr SoPware Gazrtre 
ToroFHo PET Uiers Group 



Z-HAM{C?/}Abouti} 

PET/CBM Inlf^rlat? adaplrra 
AiuiDH/DHfiidj [/O 

Eprom ProRrammer 
CnmrnuTiicarmns Bd 

CoJonr MnnjCcirs 
Flnikey 

VrC20 R\M Fjipard 
VLC20/CG-I PfliHti hi (erf** 
.^nmnAMniPlus 
VlCJr fiic pander 
VICJII/CW tA pander Boards 
C6<LiiilEltE£Edd4pWrJ 



Uadiwii 



AiDdefa 



Product Name ([>«<: riprion) 



Monufacturfr 



kpiU'.i prndutls list 

S(ock MarVci Wjih Ytmr PC(boak} 

A To Z DcA* 01 Gamf s 

DyiiiiiiksOfMiHfev Mgrn: (linjk) 

Invmem Analysis w/Your Micro (book) 
Tape Maqaiine 

Elephani Di&keires 
Subscriber Info 
Memhcriih^ ir\in 
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Wico 
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The Transactor 
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My 1«3 



A More Powerful Planning 
And Forecasting Tool Than Any Other On The Market 






\ IhrodCllnenRlonal sprenil shaBt 
w\U ini>lH|ilo pao^aof 63 k 264 cdia 

ttiiiLlnjtill/u^onlyllHHininiuy 

inadlilhal Am ACllVA 

4i>ilprHil»t 

Qlv@» unllrTiMcKl |Hm^llhllMtfT» tn ttnch vvW wilh 
IF THFN Fl sr wiUi ANH, Oil ,ini1 NOT ELSfe 
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Available nnw (or 8032, 8096 and Commodoro 64. 

FOR fuiifHin ^NroRMAJtoN CONTACT Youn NFAnrsT coMMononr nrAt rn 



CANADIAN MICRO DISTRIDUTORS 

MIU U#tiltru Avanuo "^ 
- Milton, Onteria, Canada L0T3PT 



CALC RESULT Is a MMm^fk of Hnndlc Softwmo ab 



COMPATIBLE 



-I . . . 




NEW Z YEAR WARRANTYI 




The popular choice 
for popular camputers 
. at a popular price. 



The Colorl Munitor is cSeslgned to perform Kuperbly ■ 
With your Apple II, Atflfl or VIC Commodoft» poraonal 
compuler iindotlwrtj Hluhly afylodcablnel IVaCceptI 
a rompofii^ti video signal lo pfoduc*' vivid, richly col 
ored grnphiL ivilJ ahfirp tL>xl diupluyii Very feaionably 
pf*ced, meColof lisaglflnl bt^p above home TV sets 
and other monllora, 



JuB( wnlft 01 L^iil jo receivA complete ipflcilicalic^ni ■ FCC/ULapprc 

or* Ihe Anidek Color I Moniior, 

2?ni lIvnlyRlvd • r\h Orov'jViKMgwJLfiOOOT -^ 

(3i2}364'i lao TLX 25-47ea ^ 

Amd©l( your guide to innovative computing! 



Qufihty 2fin(H| K 300(V) lino resolution. 

Buill In speaker nnd audio amplltfor. 

Frunt rnojnled oontfols tor easy ad|u»lmpnl 

Interface cables Bvailnblu tor Alart and 
VIC ComrnucJQte compuiera, 

FCC;UL approved 



T9itaaifi17j496'23a4 



